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SECTION | 
DESCRIPTION 


GENERAL. 


I-1. The dual-mode, 125 ips Model 920 Magnetic Tape Transport is a high- 
performance, digital, vacuum-buffered tape transport manufactured by Cipher Data 
Products, Inc., San Diego, California. It has a dual-gap head, providing read-after- 
write capability, a record overwrite capability, and is designed to operate on 95 to 135 
or 190 to 270 Vac, single phase, 49 to 61 Hz line power. It can accommodate reels to 
10.5 inches in diameter. Various tape speeds, density capabilities, and options are 
available, as follows: — 


a. Tape speeds: Standard = 125 ips; Optional - 75 ips. 
b, Data densities: 800 bpi (NRZI); 1600 bpi (PE). 

c. Local Asasity selection. 

d. Remote density selection. 

a Facade ie (white is standard). 


f. Control options (See Tables I-1, !-2 and dual-mode data board switch 
settings in the Maintenance section). 


PURPOSE 


1-2. The transport is intended for use in data recording and computer processing 
systems in which data must be stored on magnetic tape. Writing and reading of digital 
data are performed in IBM-compatible, NRZI or PE format. Data recorded by a Model 
220 transport is completely recoverable by IBM or similar equipment. 


STANDARD 
SPECIFICATION 


FUNCTIONAL 
TITLE 


Transport status Status indications 
indication occur whenever trans- 
port is selected. 


Jumper BC-BD in. 


On-line/ready 


After loss of tape ten- 
sion (other than due to 
power failure which 
requires manual inter- 
vention), tape must be 
rewound to BOT and 
transport placed on- 
line before any remote 
commands can be 
executed. No jumper 
BJ-BK. 


EOT signal EOT is a pulse. No 
jumper BS-BT or BW- 
BY.* 

+5 volt provision +5V is provided on 


JIOI, pin S, (for an 
embedded formatter or 


Mini-Tex). Jumper 
AV-AW in. 
Density selection Front panel density 


selection. Jumper BL- 
BM or switch |, posi- 
tion | closed. 


| *Available only with EPROM sets 155033-810, 
811 revision C (** - rev D) or later. 


DESCRIPTION OF 
OPTION 


Jumpers BG-BH, BL-BM_ or 


Status indications occur only 
when transport is selected and 
on line. Jumper BA-BB in. 


*After loss of tape tension, 
depressing the LOAD switch 
once; then the ON LINE switch 
forces the on-line ready 
status. Jumper BJ-BK in. 


**EOT remains as a level after 
it has been detected until a re- 
wind command occurs. Jumper 
BS-BT or BW-BY in. 


+5V is not provided on JIO!, pin 
S. No jumper AV-AW. 


Fixed PE (high density). 
Jumpers BE-BF, BG-BH, BL- 
BM or switch |, positions I, 3 
and 4 closed. 


Fixed NRZI (low density). 


switch I, positions [| and 4 
closed. 


Interface density selection. 
Jumpers BE-BF, BM-BN, or 
switch |, positions 2 and 3 
closed, 


Table I-Il. Control/Servo Board Control Option Jumpers. 


FUNCTIONAL | STANDARD DESCRIPTION OF | 
TITLE SPECIFICATION OPTION 


Initial density Transport powers up in *Transport powers up in PE 
~ NRZI mode. No mode. Jumper BP-BR in. 
jumper BP-BR. 


Rewind/Unload An_ off-line command *An_ off-line command 
will cause the trans- will cause the trans- 
port to go off-line. No | port to rewind, unload, 
jumper BU-BV. and go off-line. 

. Jumper BU-BV in. 


Transport address Transport address 0. Transport address |. Jumper 
Jumper CH-CJ in.» | CK-CJ in. 


Transport address 2. Jumper 
CL-CJ in. 


Transport address 3. Jumper 
CM-CJ in. : 


* Available only with EPROM sets 155033-810, 
811 rev C **-revD) or later. — 


Table !-1. Control/Servo Board Control Option Jumpers (Continued) 


FUNCTIONAL STANDARD 
TITLE SPECIFICATION 
Logic to earth 
ground, 


DESCRIPTION OF 
OPTION 


A-B out. Isolates data board 
logic ground from earth ground. 


A-B in. Connects data 
board logic ground to 
earth ground, 


-15V/-12V 
P102 pin 5 


C-D out. Isolates 
-15V/-!2V. from P102 
pin 5. 


C-D in. Used only for special 
systems applications. 


P102 
grounded 


D-E out. When 
installed. 


D-E in. Connects C-D is 
unused P102 pin 5 to 


ground. 


pin 


F-G out. Used only for special 
systems applications. 


RUN signal 
enables data 
board select. 


F-G in. Data board 
enables only when RUN 
and SELECT are 
asserted, 


J-K, L-M, out. Tape 
drive can be selected if 
P102 and P103 are not 
installed.’ 


Select ~ monitor 
cable, 


J-K, L-M, in. Tape drive can 
be selected only when P102 and 
P 103 are installed. 


Table 1-2. Dual-Mode Data Board Control Option Jumpers. 
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SECTION IH 
UNPACKING, INSPECTION, AND INSTALLATION 


GENERAL 


2-1. This section presents instructions for unpacking, inspecting, and installing the 
transport. caer 


UNPACKING AND INSPECTION 


2-2, The transport is shipped ina double container to minimize the possibility of 
damage during shipping. Unpack as follows: . — 


a. With shipping container on floor or workbench, cut side and center tapes 
securing top of outer box, 


b. Pull box-top flaps down along sides of box, and turn entire package over 
on open side of outer box. Lift off outer box and remove packing blocks. 


Do not cut center tape of inner box without 
first cutting side tapes and pulling flaps away 
from top container. Plastic door of transport 
can be damaged by failure to observe this 
precaution. 9.00 2 0 , 


c. Cut side tapes securing top of inner box, pull flaps Up as far as possible, 


and cut center tape. Open box, fold flaps back, turn over on open side, 
and lift off box. a ste BRS 1? 


d. Check contents of shipping container against packing slip, and inspect for 
".. Misible damage. If damage exists, notify carrier. 


e. Examine vacuum columns, reel hub, capstan, and other components in 
~ tape path for foreign matter. 


f. Check printed circuit boards and all connectors for correct installation. 


POWER CONNECTION 


2-3. .A removable power cord is supplied for plugging into a polarized [15-volt 
outlet. For other power sockets, the supplied plug must be removed and the correct 
plug installed. 


2-4. OPERATING VOLTAGE SELECTION. The Model 920 can be operated over a 
wide range of line voltages without changing transformer taps. Four ranges are 
available: 95 to 110 Vac, 110 to 135 Vac, 190 to 230 Vac, and 230 to 270 Vac. Both a 
voltage selector, Printed Wire Board (PWB), and the fuse are located in the power cord 
connector housing mounted in the power supply chassis. One side of the voltage 
selector PWB has the numbers 120 and 240, each printed upside down from the other, 
and, on the other side, the numbers 100 and 220 are similarly printed. When line 
vol tage is 95 to 110 volts, the PWB should be plugged in so that number 100 is facing 
upward and right-side-up to the installer. For 190 to 230 volts, the number should be 
220; 110 to 135 volts, number 120; and 230 to 270 volts, number 240. For the 95-to- 
135-volt ranges, the fuse should be of a 6-ampere rating; for the 190-to-270-volt 


ranges, a 3-ampere rating. 
[CAUTION } 


To prevent damage to the transport and ensure 
proper operation, be sure the voltage selector a 
PWB and fuse are proper for the power source 
to be used before applying power to the 
transport. 


INITIAL CHECKOUT 


2-5. Section II] contains a detailed description of all controls. To check for proper 
transport operation before placing in the system, proceed as follows: 


a. Connect power cord. 

b. Clean tape path as directed under cleaning divedtions. 

c. Load fone in accordance with iAetroctions in paragraph 3-3. 
da Turn power on by pressing POWER switch, © 


e. ~ Momentarily press LOAD switch to apply P power to the capstan-motor and 
reel-motor. 


fz, Momentarily press LOAD switch a second time to initiate load sequence. 

Tape will move forward until it reaches BOT tab. LOAD indicator should 

_. jfluminate when BOT tab reaches photosensor and remain illuminated 

_ until tape moves off load point. At this point there will be no action 
when LOAD switch is pressed. 


g. Check ON LINE switch by pressing repeatedly and observing that ON 
LINE indicator is alternately illuminated and extinguished. 


h. With transport off-line (ON LINE indicator not illuminated), press FWD 
switch. Run several feet of tape onto takeup reel, and press FWD switch 
again to stop tape. 


i. Check components of tape path visually for correct tape tracking (tape 
riding smoothly in head, guides, etc.). 


j. Press REV switch. Tape will move backward until BOT tab reaches 
photosensor, when it will stop. 


k. Check tape tracking as in step i. 


1, Using FWD switch, run several feet of tape on to takeup reel. Press FWD 
switch again to stop tape. Press REWIND switch momentarily to initiate 
rewind mode and illuminate REWIND indicator. Tape will rewind to BOT 
tab and stop with BOT tab at load point. If REWIND switch is 
momentarily pressed when tape is at BOT, REWIND indicator will be 
illuminated, and tape will be unloaded from vacuum columns and rewound 
at low speed: This procedure is used to unload tape. Reel can then be 
removed, 


m. Make final check of tape tracking, as in step i. 
RACK MOUNTING | 
2-6. The transport is designed to be mounted in a standard, 19-inch-wide, RETMA 
equipment rack. A front panel height of 24 inches and a minimum depth of 12.5 inches 
behind the mounting surface are required. Note outline dimensions in installation 
diagram, and mount the transport as follows: 
a. Install hinge pin blocks on equipment rack using three 10-32 pan-head 
screws per hinge. Do not fully tighten screws. Place No. 10 shim washer 
on each pin. a 


b. Set shipping frame down with front door of transport facing up (i.e., lying 
in horizontal position). Remove screws securing transport to frame. 


c. Lift transport out of shipping frame, position 60 degrees from closed 
position, and hang on hinge pin blocks. 


d. Adjust hinge blocks on equipment rack so that transport hangs 
symmetrically in rack. Tighten screws. 


e. Close tape transport into rack and install safety block, using 4-40 screw. 


f. Check that adjustable pawl fastener engages behind equipment rack. 
Adjust if necessary. 


INTERFACE CONNECTIONS 

2-7. Optimally, interconnection of Cipher Data Products and customer equipment 
should be made with a harness of individual twisted pairs, each with the following 
characteristics: 


a. Maximum length of 20 feet. 


b. Not less than one twist per inch. 


c. A 24-gauge conductor with minimum insulation thickness of 0.01 inch. 


2-3 


2-8. Alternatively, flat ribbon cable can be used, with some signal degradation, in 
low-noise environments. 


2-9. It is important that the ground side of each twisted pair be grounded. The 
mating connectors (ELCO part number 00-6007-036-980-002 or equivalent) must be 
wired by the customer. Interface signals are routed directly to and from the printed 
circuit boards. Strain relief should be provided. Tables 2-| through 2-4 list interface 
connections. 


MULTIPLE TRANSPORT OPERATION 


2-10. The Model 920 transport is provided with signal termination. The termination 
impedance networks are all incorporated in 330 ohm, 220 ohm, and 220/330 ohm 
resistor packs which plug into integrated circuit sockets. The 220/330 ohm pack is 
mounted on the data PWB; the other on the control/servo PWB. For multiple 
transport operation, simply remove the three resistor packs from their sockets on all 
but the last transport. 
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Table 2-1. Interface Connections for Input 


SIGNAL 


Select 0 (SLTO) 
Select | (SLT1I) 
Select 2 (SLT2) 
Select 3 (SLT3) 
Sync Forward Command (SFC) 


Sync Reverse Command (SRC) 
Rewind (RWC) 

Off Line (OFFC) 

Set Write Status (WEN) 
Overwrite (OVW) 

Data Density Select (DDS) 


Commands at Connector J!GI 


SIGNAL 


Ready (RDY) 
On-Line (ONLS) 
Rewinding (RWDG) 


End of Tape (EOT) 

Load Point (LDP) 

File Protect (FPT) 

Data Density Select (DDI) Indicator 
+5V (Optional) 


Table 2-2, Interface Connections for Output Signals at Connector J101 
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SIGNAL 


Write Data Strobe (WDS) 
Write Amplifier Reset (WARS) 
Read Threshold 2 (RTH2) 
Write Data Parity (WDP) 
Write Data 0 (WDO) 

Write Data | (WD1) 

Write Data 2 (WD2) 

Write Data 3 (WD3) 

Write Data 4 (WD4) 

Write Data 5 (WD5) 

Write Data 6 (WD6) 

Write Data 7 (WD7) 


SIGNAL 


Read Data Parity (RDP) 

Read Data Strobe (RDS) (NRZI only) 
Read Data 0 (RDO) 

Read Data | (RD!) 

Read Data 2 (RD2) 

Read Data 3 (RD3) 


NRZI Transport = Indentification 
(NRZ) 


Speed ID (ISpeed) 
Read Data 4 (RD4) 
Read Data 5 (RD5) 
Read Data 6 (RD6) 
Read Data 7 (RD7) 


Table 2-4. Interface Connections for Read Outputs at Connecter J103 
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VOLUME I 


SECTION Il 
OPERATION 


GENERAL 


3-1. This section describes the Model 920 control switches and indicators, and it 
provides operating instructions. 


CONTROLS AND INDICATORS 


3-2. Figure 3-1 shows the control switches and indicators. An ON/OFF rocker 
switch (not shown) is located near the bottom of the control panel. Control/indicator 
types, functions, and the conditions required for enabling the corresponding functions 
are given in Table 3-]. 


NOTE 


The head, capstan, and  guide-cleaning 
procedures described in the Maintenance 
Section must be performed daily to maintain 
transport reliability. 


i 


PUSHBUTTON SWITCHES 
(MOMENTARY) 


L.E.D. INDICATORS 


Da 
m 
< 


TEST SWITCH MODIFIES FUNCTION OF 
at OTHER CONTROL PANEL SWITCHES AND 
INDICATORS, 


MILINNININITIE 
i 


920-1 


Figure 3-!. Control Panel 


LOADING TAPE 


3-3. To load tape, proceed as follows: 

a. Pull out reel-locking lever on supply hub. Ensure that tape reel has write 
enable ring installed if write mode is to be used. Place reel of tape on 
hub so that tape will unwind when reel is rotated in clockwise direction. 
Press reel evenly and firmly against hub's back flange and push in locking 
lever. Spin reel counterclockwise while looking along its rim to ensure 
even mounting. 

b. Press ON/OFF switch. 

c. Thread tape along path shown on_ facade. Wrap several turns 
counterclockwise around takeup reel. Check that tape is correctly seated 
on guides and properly threaded through photosensor and head assembly. 

CAUTION } 
Ensure that tape is positioned correctly on all 
guides, or tape damage may result. 

d. Close front cover to protect tape and transport from dust. 

CAUTION 
POPP PPE 
Dust cover must remain closed at all times 
when tape is on takeup reel. Data reliability 
may be impaired by contaminants if cover is 
left open. 

e. Press LOAD switch and observe that tape is tensioned, as shown in Figure 
I-1, and advances until BOT tab is positioned at photosensor. LOAD 
indicator will illuminate, indicating transport is ready for use. 

UNLOADING TAPE 
3-4, To unload the tape, proceed as follows: | 


NOTE 


Transport must be in off-line mode (ON LINE 
indicator off). 


If power is off, press POWER switch and proceed to step b. If power is 
on, start with step c. 


Press LOAD switch to tension tape. 


Press REWIND switch. REWIND indicator will illuminate. If tape is at 
load point, tape will be unloaded from vacuum columns and rewound at 
low speed. If tape is not at load point, rewind ceases when BOT tab is 
reached. BOT tab is then positioned automatically at photosensor, and 
LOAD indicator illuminates. Press REWIND switch second time to 
complete unload sequence. 
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CONTROL 
OR 
INDICATOR TYPE 
ON/OFF — Rocker 
Switch 


CONDITIONS 


Fuse installed. Line 
cord connected. 


FUNCTION 


Switches line 
power on and off. 


‘THluminates to 
indicate BOT tab 
is positioned at 
photosensor. 


Power restored af- 


ter being off. Loss 
of tape tension. 


Momentary-Action 
Pushbutton Switch 
and Indicator 


ON LINE Momentary- Switches _ trans-~ Initial Load or 
Action Pushbutton port to on-line Rewind actuation. 
Switch and mode. IHumin- Transport in off-line 


mode. (ON LINE 
indicator off.) 


ates to indicate 
transport is on- 
line. 


Indicator 


Transport in on-line 
mode. (ON LINE in- 
~ dicator illuminated.) 


Second actuation 
switches  trans- 
port. off-line. 
Indicator off to 
indicate transport 
is off-line. 


REWIND Rewinds tape to 
load point. RE- 
WIND _ indicator 
illuminates during 
rewinding; then 


goes out. 


Momentary-Action 
Pushbutton Switch 
and Indicator . 


Transport in off-line 
mode. (ON) LINE 
indicator off.) 


Load indicator 
illuminates to 
indicate BOT is 
positioned at 
photosensor. 


Second actuation 
of REWIND push- 
button unloads 
tape. 


Hluminates to 
indicate write 
function may be 
performed. 


Tape reel with write 
enable ring installed 
mounted on supply 
hub. 


WRT EN Indicator 
(Write 


Enable) 


Table 3-1: Controls and Indicators (Sheet | of 2) . 


CONTROL. 
OR 
INDICATOR TYPE 


HI DEN (High 
Density) 


CONDITIONS 


Transport in off-line 
mode (ON LINE 
indicator off). 


FUNCTION 


First actuation 
(indicator ill- 
uminated): PE 
mode; second ac- 
tuation (indicator 
off): lower den- 
sity (NRZI) mode. 


Momentary-Action 
Pushbutton Switch 
and Indicator 


Transport in off-line 
mode (ON LINE 
indicator off). 


Pushbutton Switch 
. and Indicator 


Starts/stops tape 
forward motion. 
Iurninates to 
indicate transport 
in forward mode. 


FORWARD 


REVERSE Pushbutton Switch 


and Indicator 


Starts/stops tape 
reverse motion. 
Hluminates to 
indicate reverse 
mode. 


Transport in off-line 
mode (ON LINE 
indicator off). 


Selects alternate 
- operational mode 
for -other 
switches. 


Pushbutton Switch 
and Indicator 


Transport in off-line 
mode (ON LINE in- 
dicator off). 


Table 3-1. Controls and Indicators (Sheet 2 of 2) 


VOLUME | 


SECTION IV 
MAINTENANCE 


GENERAL 


4], This section contains periodic maintenance - information, removal and 
replacement instructions, and adjustment procedures. Table 4-1 presents the 


preventive maintenance schedule, - 
If transport is to be swung out from equipment 
rack on hinges for maintenance operations, 
ensure that the rack is mounted securely, 


_ Weight of transport in open position could upset 
an inadequately mounted equipment rack. . 


QUANTITY 

MAINTENANCE FREQUENCY TO | PROCEDURE 

OPERATION (hours) ~MAINTAIN PARAGRAPH 
Clean Head, -—- | 
Guides, Roller 
Guides, and 
Capstan . 
Clean Tape i ne: 4h 
Cleaner i 
Check Skew peaks as 4-33 through 4-35, 
Tape Tracking Dee 4-38, 4-25 through 
and Speed - 4-28 a 
Replace Reel 3 2 | At 


Motors and 
Capstan Motor 


Table 4-1, Preventive Maintenance Schedule 


CLEANING ~ 


4-2, CAPSTAN. For routine capstan cleaning use Freon degreaser, Type TF. (Do 
not use Freon flux remover.) Wipe the capstan gently, using a lint-free, nonabrasive 
wipe saturated with Freon. If the capstan is excessively dirty with tape or 
oxide/binder deposits, it may be cleaned with a Q-tip slightly moistened with Inhibisol 


(1, 1,1 trichloroethane). 
CAUTION } 


Do not clean capstan with motor running. If 
inhibisol is used, do not touch capstan surface 
or put tape on capstan for 5 minutes after 
cleaning, because Inhibisol softens capstan 
coating temporarily. Do not use head cleaner, 
‘Freon flux remover, alcohol, or other solvents 
to clean capstan sleeves. 


“4-3. HEAD AND GUIDES. Clean the head, its associated guides, and the roller 
guides with a lint-free, nonabrasive wipe or a cotton swab moistened with Inhibisol. 


Use only Inhibisol to clean head and guides. 

Rough or abrasive materials can scratch metal 

parts; other solvents, such as alcohol, or excess 

solvent can cause increased ISV due to break- 

down of bearing Iubricant. 
Ah, TAPE CLEANER. To clean the tape cleaner, use a cotton swab moistened 
with Freon or Inhibisol and wipe away any accumulated debris clinging to the tape 
cleaner blades or housing. ge 4 


4-5, HOUSING. The dust door and control panel may be cleaned, as necessary, | 
with a good grade of commercial plastic cleaner. ; a & 


_.To prevent permanent scratches, do not use 
rough or abrasive material to clean the plastic 
dust door. 


OPERATING VOLTAGE SELECTION 


46, The Model 920 can be operated over a wide range of line voltages without 
changing the transformer taps. Two ranges can be used (95 Vac to 135 Vac and 190 
Vac to 270 Vac) simply by changing the voltage selector PWB and the fuse. Both the ~ 
selector PWB and fuse are located in the power cord connector housing mounted in the 

power supply chassis. 


4-7. For the 95-Vac-to-135-Vac range, use a 6-ampere fuse and install the voltage 
selector PWB so that the number 120 is the only number visible on the board. For the 
190-Vac-to-270-Vac range, use a 3-ampere fuse and install the voltage selector PWB 
so that the number 240 is the only number visible on the board. 
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To prevent damage to the transport and ensure 
- proper operation, be sure the voltage selector 
_ PWB and fuse are proper for the power source 


to be used before applying power to the 
transport. 


POWER SUPPLY CHECKS AND ADJUSTMENTS 
4.8, UNREGULATED VOLTAGE CHECKS. Check unregulated voltages on the 
power regulation portion of the control/servo PWB. Required values and tolerances 
are listed in Table 4-2, 
NOTE 
When checking. voltages, ensure that input line 


voltage is set to the correct value (See the 
Installation Section). 


"VOLTAGE RETURN REQUIRED 
TERMINAL TERMINAL READING 


JI4-4 J14-2 +48(+159)V 


TP54 


TP42-49 


+15(+2.0, -1.0)V 
(all grounds) 


Table 4-2. Power Supply Unregulated Voltages 


4-9, REGULATED POWER SUPPLY ADJUSTMENTS. The potentiometer used for 
this adjustment is located on the power regulator portion of the control/servo PWB. 
Test point locations are shown in Figure 4-1. Refer to Table 4.3 and for each of the 


power supplies listed, measure the voltage across the test points. 
REQUIRED 
READING 


ADJUST MENT 


TEST RETURN 
POINT TEST POINT 


SUPPLY 


POT 

+5V TP50 TP42 - 49 +5(+0.05)V 

+12V TP42 - 49 +12(40,5)V 

~12V TP42 - 49 -12(+0.5)V 

_5V TP42 - 49 -5(+0.25)V 

+12V TP42 - 49 +12(+0.5)V 
~12V TP42 - 49 | 


-12(40.5)V 


Table 4-3. Power Supply Regulated Voltages 
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ie) Oo TPs! 
TPS TP4O 


P25 P26 © 
TP9 


ie} 
TP? 


° TP18OOOTP20 
TP6 TP19 


(en 
P27 


TP28 (] 
Te290f) 


1 / 
P29 "" 1P36 Tehy 


Figure hel. Control/Servo PWB Test Point Chart 


REMOVAL AND REPLACEMENT OF PARTS | 


4-10, Cipher transports are designed to operate for long periods of time without 
requiring adjustment. In the event a mechanical adjustment is required, return the 
unit to the Cipher factory, or use the following procedures for removal and 
replacement of damaged or defective mechanical parts. 


| WARNING | 


Before performing any maintenance procedure 
requiring access to interior of transport, 
disconnect power cord to eliminate possibility 
of severe electric shock, 


4-11. PUSHBUTTON/INDICATOR. The pushbuttons are extremely long-lived, 
momentary-contact devices, and the indicators are LED's. Both the pushbuttons and 
LED's are soldered directly into a PWB. Consequently, field repair is impractical, and 
the complete PWB should be replaced in the event of malfunction. However, 
individual components are available for service center repair of the PWB. Replace the 
PWB as follows: : 


a, Remove power cord from back of tape transport. 


b. Remove brushed aluminum facade from front of switch housing by pulling 
loose adhesive that holds facade. Discard facade. 


_€. From back of top plate, remove four screws holding switch housing. 


d. Remove four screws securing switch PWB to switch housing. Unplug 
switch harness connector from control/servo PWB, feed cable and 
connector through hole in top plate casting, and withdraw switch PWB 
assembly. P 


e. Install replacement switch PWB assembly in reverse order of removal. 


fe Install new brushed aluminum facade. Center openings for pushbutton 
switches carefully to avoid rubbing or binding. Se 


4-12, SINGLE-EDGE TAPE GUIDE. Replace a damaged or worn single-edge tape 
guide (Figure 4-2) or one of its parts, as follows: 


a. Loosen three press-lock fasteners and open bottom vacuum column door. 


b. Remove mounting screw from base plate and disassemble tape guide parts 
as required. 


c. Replace defective part, reassemble parts in accordance with Figure 4-2, 
and secure to base plate with mounting screw. No adjustment is 
required. Be sure guide mounting surface is free of burrs and debris 
which could keep guide from seating solidly on machined casting 
surface. Note that sapphire washer has only one polished surfcce, which 
must be the surface against which tape rides. 
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4-13. ROLLER TAPE GUIDE. The roller tape guide should not require replacement 
t. However, if it becomes necessary To 
assembly must be changed as a unit. 


during the life of the tape transpor 
damaged or defective roller guide, the complete 


CAP SCREW 


GUIDE WASHER 


WAVE SPRING 


A 

4, 9 

AN 
EN 


TAPE GUIDE 


//]} 
i 
/j 


POLISHED 
SIDES 


U1, 


GUIDE WASHER 


Ld, 
(00) 


N 


SPRING | | 
: TOP PLATE- 


MACHINING 
BASE 


Figure 4-2. Single-Edge Tape Guide 


Proceed as follows: 


a 


ob 


Cc. 


Loosen three press-lock fasteners and open side vacuum column door. 


Remove screw securing defective roller guide. Carefully withdraw roller 


guide, taking care not to drop any small parts or springs. 


Using new screw provided with replacement roller guide assembly (discard 

nut and washer), secure roller guide in position. Take care that the 

springs are properly positioned, as shown in Figure 4-3, before tightening 
screw. ; 


No adjustments are required. 
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SCREW 


Zé, 
BEARING SSS iy 
Z Vf 
ROLLER N= 
Wu 
WANG 
WASHER : WY Wi 
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‘ 
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FINGER WASHER 


= 
i 
iS 


SHIM BASE 


NUT 


Figure 4-3, Roller Tape Guide 


4-14, TAPE SENSOR. The complete EOT/BOT sensor assembly is built and tested as 
a single unit and must be replaced as such. Remove and replace as follows: 


a. Unplug electrical connector from control/servo PWB. 
b. Remove four screws securing head cover to head cover standoffs. 
c. Remove three screws securing sensor brackets and cable clamp to front 
of base plate. 8 
d. Pull wires and connector carefully through hole provided and remove 
sensor from base plate. — i ee 
e. Install replacement sensor in reverse order of removal, being careful to 
mount sensor at correct distance from tape. Face of sensor elements 
should be 0.150 inch from tape. Y 
f. No electrical adjustments are required. 
4-15, REEL-HUB GRIP RING. Remove and replace the reel-hub grip ring as 
follows: : 
a. Lift reel lo¢dk lever to unclamp grip ring. 
b. Pull old grip ring out of hub groove and remove. 
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c._ Install new grip ring by stretching over reel hub into proper position. 


CAUTION 


Clean grip ring with Freon degreaser, Type TF 
only. Alcohol, head cleaner, and other solvents 
will damage grip ring. 


4-16. REEL HUB. Replace and adjust the supply or takeup reel hub as follows 
(Figure 4-4): 


NOTE 


Before removing, replacing, and/or adjusting 
takeup reel, remove attaching screws of surface 
plate and face plate and lift off plates. 


a. Loosen socket-head screws and remove hub. 


b. Install replacement hub on shaft to obtain dimension shown in Figure 4-4, 
and tighten socket-head screws. . 


‘c. Mount reel of tape on transport, thread tape, and place transport in load 
mode. ; 


d. Run tape forward and reverse, noting tape position on reel for which 
replacement hub was installed. If necessary, readjust hub height to 
center tape on reel. 


SUPPLY REEL HUB | 
TAKEUP REEL HUB 


~ FACE PLATE 


SURFACE PLATE 


eal 


“0.47 (£0.03) 
iN. 


SOCKET-HEAD 
920-5 : SCREWS 


Figure 4-4, Reel Hub, Showing Adjustment Dimension 


e. Using right-angle Allen wrench capable of applying 30 inch-pounds of 
torque, tighten socket-head screws securing hub as tightly as possible. 
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4-17, HEAD ASSEMBLY. Remove and replace the head assembly in accordance 
with the following procedure: 


NOTE 


Hard-faced heads are very sensitive to tape 
wrap angle. After installing new head, lapping 
aa may be required for optimum head 
performance. Lapping tape and complete 
instructions may be obtained from Cipher by 
ordering Lapping Tape Kit P/N 154036-1I01. 


Remove four screws securing head cover to head cover standoffs. 


. Loosen three press-lock fasteners and open bottom vacuum column door. 


Unplug head electrical connectors from read/write PWB. 
Remove four screws securing head assembly to base plate (Figure 4-5). 
NOTE | 


One of four mounting screws is a small screw 
inside azimuth screw. 


Withdraw head assembly, carefully feeding wires and connectors through 
hole in base] plate. 


Feed wires} and connectors of replacement head assembly carefully 
through hole, and secure head assembly to base plate with three socket- 
head screws not used for azimuth ddjustment. Thread outer azimuth 
adjustment screw into head assembly mount (Figure 4-5), and thread inner 
azimuth adjustment screw loosely into it. 


Make skew adjustment in accordance with paragraphs 4-33 through 4-35. 
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INNER AZIMUTH 
ADJUSTMENT SCREW 


HEAD 


ANNAN 


OUTER AZIMUTH 
ADJUSTMENT SCREW 


SCREW (2) 


Figure 4-5. Head Assembly Adjustments 


4-18. CAPSTAN. Replace a damaged or defective capstan as follows. 


a. 


920-7 


Screw l-inch-long, [0-32 NF screw into end of capstan hub until it 
contacts end of motor shaft. Hold capstan with 1I/4-inch open-end wrench 
(see Figure 4-6), and tighten screw. This will cause capstan sleeve to be 
pulled from motor shaft. 


10-32, X TIN. SCREW 


yy" OPEN-END WRENCH 


CAPSTAN 


MOTOR SHAFT 


Figure 4-6. Capstan Removal 
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Cc. 


Install replacement capstan over motor shaft until resistance is felt. 
Insert 1/2-inch-long, 6-32 NC screw through hole in capstan hub, and 
screw it into threaded hole in motor shaft. Tighten screw until head of 
screw comes in contact with front of capstan to be pulled onto motor 
shaft. Tighten screw until capstan is centered evenly in vacuum column 
opening (see Figure 4-7), 


Avoid contact with sensitive tape driving 
surface of capstan sleeve. Damage to this 
surface will cause erratic performance and 
render capstan sleeve useless. 
6-32 X IN. SCREW 

CAPSTAN 


VACUUM COLUMN 
DOOR 


VACUUMCOLUMN - 


OPENING ‘OPENING 


MACHINED 
REFERENCE MOTOR SHAFT 


Figure 4-7. Replacement Capstan Positioning 


Mount reel of tape on transport, thread tape, and place in load mode. 
Check overall capstan performance and adjust if necessary in heceordanes 
with paragraph 4-38, steps g through i. 


4-19, . CAPSTAN MOTOR ASSEMBLY. Remove and Epis the capstan motor 
assembly, proceed: as follows: 


Gea, 


b. 


Cc. 


Bisconnget power cord from tape ivansper®. 


Remove capstan sleeve beds capstan motor shaft as - specified in 
paragraph 4-18. i 


Unplug capstan motor and picheneice connectors from control/servo 
PWB. - oe 

Remove three screws and motor clamps securing capstan motor to back 
of machine. Withdraw motor. , 


Install -enlacsnient capstan motor assembly in reverse order of removal. 


Adjust capstan sleeve height and capstan motor tilt as specified in 
paragraph 4-18 and paragraph 4-38, steps g through i. Adjust capstan 
motor speeds, ramp times, and offset as specified in paragraphs 4-25 
through 4-29. 
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4-20. VACUUM VALVE MOTOR ASSEMBLY. Remove and replace the vacuum valve 
motor assembly as follows: 


a 


Disconnect power cord from transport. 


Remove right-side -vacuum column floor assembly following procedure 
presented in paragraph 4-44, 


Unplug valve motor connector from control/servo PWB. Remove contacts 
from connector housing using Molex Tool No. HT-2038. 


Loosen two setscrews securing valve cord to motor shaft. 


Remove screws, washers, and lackeweshiate that mount valve motor 


assembly and withdraw motor assembly. Feed motor cable through 
grommet, taking care not to damage grommet with sharp contacts. 


. Replace valve motor assembly in reverse. order or removal. When 
tightening setscrew make sure valve rotor does not bind or drag against 
“valve housing or housing mounting screw. Note that motor mounting 
_-bracket has slotted holes for adjustment. 


4-21. VACUUM BLOWER. Remove and replace the vacuum blower as follows: 


da. 


Disconnect power cord from transport. 
Reniove cover fein blower mounti ing brace: 


Disconnect vacuum blower wires fron ‘terminal block and capacitor. 
Note colors and positions of wires. 


Seviove screws, washers: and fsck washers securing vacuum Slower to 
mounting bracket. Support blower securely to prevent it from falling 
when mounting screws are removed. Install replacement blower in 
reverse sequence of removal. Be sure to compress rubber/foam aac 
between vacuum blower face and top plate to ensure airtight seal. 


4-22, “VACUUM VALVE ASSEMBLY. - “Remove and replace the vacuum. ‘valve 


assembly as follows: 


a. 


eee 


amg 


Remove vacuum blow: as specified! in 1 paragraph 421, 


~ Remove vacuum —(column- floor/transducer asseinbly as pepecitie’ in 
~ paragraph 4-44, | 


Loosen two setscrews securing valve cord to ve motor shaft. 


Remove two screws, washers and. Veeeweshers securing valve housing to 
top plate casting, and remove valve assembly. 
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NOTE 


Ensure that valve pin does not slide out of 
housing. If valve is to be reused, protect it 

- carefully from damage that might cause 
binding. Clean parts thoroughly before 
reassembly, using Inhibisol. 


e. Clean RTV sealant off mating surface of top plate. 


f. Install new vacuum valve in reverse sequence of above steps. 


To avoid damage and ensure proper operation of 
transport, when mounting valve housing to top 
plate, ensure that mating surfaces are. free of 
burrs and other foreign material and that 
housing is held tightly against top plate surfaces - 
as screws are tightened. Insert valve pin into 
housing fully before attaching housing to top 
plate to keep mounting screws from damaging 
valve rotor. 


When attaching valve cord to valve motor shaft, 
position rotor so it does not touch housing 
mounting screw and so that stop pin does not 
. drag on housing as valve rotates. Tighten 
pane securely and recheck for binding and 
rag. 


g. When valve assembly is | installed and functions without bind or drag, seat 
with RTV. ! 


4-23. VACUUM SENSE SWITCH AeENEE Remove and eae the vacuum sense 
switch assembly as follows: 


a. Unplug power cord from ap iransoorks 
b, Unplug vacuum sense. connector from control/servo PWB. 
‘c. Remove screws, washers, and lockwashers securing switch assembly to 
top plate casting, and withdraw switch. Clean RTV sealant off mating 


surface of top plate Cest)ne: 


od. Apply small bead of RTV around rome of new swith assembly, and 
replace switch in reverse order of removal procedure. 


4-24, ‘POWER SUPPLY ASSEMBLY. Remove and replace the power supply Gssemply 
as follows: 


a. Unplug power cord. 
b. Remove four screws and lockwashers securing cover to power supply 


chassis, and withdraw cover. 
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c. Remove four screws and lockwashers securing cover to vacuum blower 
mounting bracket, and withdraw cover, 


d. Pull Fast-On terminals off power switch lugs. (Wires are number coded.) 


e. Remove power supply leads from terminal block and Optoisolator located 
on vacuum blower mounting bracket. (Wires are number coded.) 


f. Unplug power supply connector from control/servo PWB. 


g. Remove screws and lockwashers securing power supply to top plate 
casting, and withdraw power supply. 


h. Install replacement power supply in reverse sequence of above steps. 


i. Before applying power, verify that voltage selector PWB and correct fuse 
are properly installed with been. to power source voltage. (See 
‘paragraph 4-7.) 


j. Check power supply voltages in accordance with Seecaracke 4-8 and 4-9. 
CAPSTAN SERVO ADJUSTMENTS 


4-25. DC OFFSET ADJUSTMENT Connect a digital voltmeter to pins | and 2 of 
connector P8, and adjust potentiometer R250, on the control/servo PWB (Figure 4-1), 
for 0 + 0.05 Vide. a 


4-26. COARSE SPEED ADJUSTMENT. Make a coarse adjustment of speed using the 
following procedure: 


a. Monitor tachometer output voltage at TP 27, located on capstan servo 
portion of control/servo board. (See Figure 4-1! for location of test 
points.) aoa . 

b. With transport in oreiine mode (ON LINE indicator not 4 iilbmnibated), press 

FWD pushbutton switch. 


c. Adjust forward osaiiaaiciee R244 until daiiece at TP 7 is 
approximately +2.5 Vde at a speed of 125 ips. x 


d. Press FWD pushbutton eniten to etep ave SHON then ies REV 
_ pushbutton switch, : 


e. Adjust reverse potentiometer R243 until welees at TP 27 is 
~ approximately -2.5 Vde for a speed of 125 ips. = 


 f. Press REV aushbutien switch to stop tape motion. 


4.27. FINE SPEED ADJUSTMENT. If desired, a speed Bacaiaces with an accuracy 
of 2% can be obtained with the use of the strobe disc (Figure 4-8) mounted on the 
capstan. (If not included on the transport, order Cipher Part No. 755005-401.) With 
the transport in off-line mode, press the FWD pushbutton switch. Adjust forward 
potentiometer R244 until the strobe disc appears to be motionless (outside lines for 60 
Hz, inside lines for 50 Hz). To adjust reverse speed, use the same procedure, but press 
the REV pushbutton switch and adjust using reverse potentiometer R243. 
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Figure 4-8. Strobe Disc 


4-28. ALTERNATE FORWARD AND REVERSE FINE SPEED ADJUSTMENTS. 
Measure and make a fine adjustment of tape Spee as follows: 


a. 


b. 


Load known-density master sew tape on transport. Connect counter to 
TP 10 on dual-mode data board (Figure 4-9). 


With transport in off-line mode (ON LINE indicator not illuminated) press 
FWD pushbutton switch and adjust counter to trigger on negative-going 
edge of data pulse. 

Adjust fonward speed control potentiometer R244 on capstan servo 
portion of control/servo board to obtain appropriate data rate of 100K 
bits per second (at 800 bpi, 125 ips). 

Press FWD pushbutton switch to sfop tape motion. 


Press REV pesneuyey switch. 


Adjust reverse speed ‘onirel potentiometer R243 to obtain appropriate 


data rate in step C. 


Press REV pushbutton switch to stop tape motion. 


‘Readjust ramp time in accordance with paragraph 4-29. 
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TP3I9OOTP4O 


Figure 4-9, Dual-Mode PWB Test Points, Pots, Headers, and Switches | 


4-29. RAMP ADJUSTMENT. Make this adjustment while Satie and stopping the 
tape motion and observing the ramp in both forward and reverse modes. This can be 


done with the transport on line while writing blocks of data or off line by using the 
autocycle test mode (paragraph 5-3). 


Use oscilloscope to monitor ramp tachometer test point TP 27 on 


a. 
control/servo board with respect to ground. 
b. Trigger oscilloscope with run command at U-89 pin 2. 


Adjust ramp potentiometer R242 to obtain ramp time of 3 ms at 125 ips. 
(See Figure 4-10.) 


TEST POINT 


RUN RON 
TEST POINT ~ dene CesetietAasBe asbilise Att 
». RAMP GENERATOR \ 
RAMP , ; 
STOP RAMP 


START RAMP 
920-11 . 
Figure 4-10. Ramp Adjustment Traces 


DUAL MODE DATA BOARD INITIAL SWITCH SETTINGS 
4-30. Refer to Tables 4-4 and 4-5 for all switch settings and functions. 
4-31. Before making adjustments on the data PWB, set the switches initially to the 
following positions: 

a. Switch l, Positions 1 and 2: both ny GlGse Ce 
‘see Table 4-4 for Beslsion versus transport 


bg Switch l, positions ; 3 and. bi 
tone speed, ee —_ 
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CRYSTAL 
TAPE SPEED FREQUENCY 
(ips) (tAHz) Position 3 


Open Closed 
Open " Closed 
Closed Open 
Open Closed 
Open Closed 
Closed Open 
Closed Open 
_.Closed Open - 


Table 4-4. Tape Speed Crystal Frequencies and Switch | Settings 


c. Switch I, positions 5 through 7: all open; position 8: closed, 
d. Switch 2, positions | through 3: all open. 

e. Switch 2; sacitien 4: eleeus: 

f. Switch 2, position 5: open. 

g. Switch 2, positions 6 and 7: see Table 4-5. 

h. . Switch 3, position |: open. 

i. Switch 3, positions 2 through 4: see Table 4-5, 


CAUTION Ps | 


With Sushbutien SW4 closed, all tapes will ss 

write enabled. Ensure that this switch is open 
_ when test tape or other recorded tape is on 
. transport to prevent erasure. ; 


NOTE» 


| Switch 3, positions 3 and 4, must be closed for 
the Model 920. 


FUNCTION 


Skew Gate 
Skew Gate = 12% 
Skew Gate = 25% 
Skew Gate = 37% 
Skew Gate = 50% (Normal Operation). 


Open Open 
Closed 
Open 


Closed 


Open 
Closed 
Closed 


NRZI Read Clock Frequency 
Not Allowed 
Running Freq = 1/2 Crystal Freq 


. Open Open 
Closed 
Open 


Closed - 


Open 
Closed 
Cl osed 


Running Freq = Crystal Freq_ 
Not Allowed 


Write Clock for write-all-I's in test 


mode. : 


’ Disables clock 


Provides NRZI write clock (800 fci) in 
test mode. 


Open Open 


Closed 


Open 


Closed Open Provides PE write clock (3200 fci) in 
test mode. 
Closed Closed Not Allowed 


For normal operation. 


To view skew at TP 10 in skew test. 
Speed Status 

Open 
Closed 


Selects low speed status, 


Selects high speed status. 


SWITCH | 


Table 4-5, Switch Set tings for Testing and Options (Sheet | of 3) 
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FUNCTION 


POSITION 


"Open 
Closed 


Board Select 


Normal operation 


Forces transport select signal true for 
testing purposes. Overrides normal 
select. 


Test Mode Density Select. 


Open Open Normal Operation Density Select. 


Positions 6 and 7 determine density. 


Open Closed 


Forces PE mode. Overrides normal 
Operation Density Select (positions 6 
and 7). 


Forces NRZI mode. Overrides normal] 
Operation Density Select (positions 6 
and 7). 


Not allowed 


Closed Open 


Cl osed Closed 


4 
Open 


5 
Open 
Closed 
Open 
Closed 


Threshold Detect 
Low threshold detect 
Normal threshold 
Normal threshold 
High threshold 


Open- 
Closed 
Closed 


Normal Operation Density Select. 
Overridden by positions 2 and 3 


Open Open 
Closed 
Open 


Closed 


Low density 
Open_ 

Closed = 
Closed © | 


Control/Servo density select 
High density 7 
Not allowed 


SWITCH 2 


Table 4-5. Switch Settings for Testing and Options (Sheet 2 of 3) 


POSITION FUNCTION 


Write Reset signal routing. 


Open This position is for Models 70X-80X 
and Model !00X Compliance Arm 
Tape Transports. 


Closed _ . This position is for Model 910 and 920 
’ Tape Transports. 


Write Current 


This position is for Models 70X-80X 
and Model [100X Compliance Arm 


Tape Transports. 


This position is for Model 910 and 920 
Tape Transports. 


Voltage Regulator Operation. 


Open Open Allows voltage regulator operation in 
apo 70X-80X and 100X Compliance Arm 
Tape Transports. 


Open Closed Not Allowed 
Closed Open Not Allowed 


Closed Closed Bypass VRI and VR2 for Model 910 
and 920 transport operation. 


SWITCH 3 


POSITION 


Open — 
Closed 


Normal Operation 


Write all I's in PE or NRZI in test 
mode. 


SWITCH 4 


- os. |. WARNING. | 


With Switch 4 closed (pressed), all tapes are 
write enabled and file protect is inoperative. 


Table 4-5. Switch Settings for Testing and Options (Sheet 3 of 3) 
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READ GAIN AND SKEW ADJUSTMENTS 


432, WNRZI. Adjust NRZI read gain as follows: 


a. 


fh 


Change switch settings as follows: 

(1) Switch |, position 6:- closed. 

(2) Switch 2, position I: closed. 

(3) Switch 2, position 2: closed. 

NOTE 

Switch settings, on the data board for test 
mode, override the front panel HI DEN 
indicator. | 

See Figure 4-9 to connect oscilloscope to TP 30 and to ground. 


Press FWD pushbutton switch (indicator ‘liummiaares’. 


Start writing all-I's by pressing and holding pushbutton SW-4, File 
protect is inoperative. : 


Adjust gain potentiometer R203 to obtain 8-volt reading (peak- ner, 
on oscilloscope. This adjusts gain for Channel P. 


Repeat for Channels 0 through 7, using TP 31 through TP 38 and R204 
through R211, respectively. 


4-33. NRZIEWRITE SKEW VERIFICATION. Check NRZI write skew as follows: 


a. 


b. 


920-12 


Close position 7 of switch l. 


Connect oscilloscope to TP 10. Proper waveform i is shown in igure ho | I. 


| A SHOULD BE 10% OR LESS OF B 
A 


Figure 4-11. Skew Pulse at TP 10 
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4-34, PHASE-ENCODE READ GAIN VERIFICATION. Check PE read levels as 


follows: 


a. 


d. 


Make the following changes in switch positions: 
(1) Switch |, position 5: closed. 
(2) Switch |, position 6: open. 
(3) Switch I, position 7: open. 
(4) Switch 2, position 2: open. 
(5) Switch 2, position 3: closed. 
NOTE 
Switch settings, on the data board for test 
- mode, override the front panel HI DEN 


indicator. 


Press FWD switch (indicator illuminates). 


Start writing all I's by pressing and holding pushbutton Switch 4 File 


protect is inoperative. 


Verify 4-volt reading (peak-to-peak) at TP 30 through TP 38. 


4-35, HEAD AZIMUTH ADJUSTMENT. Adjust read skew as follows: 


ad. 


f. 


Return all switches to initial settings (paragraph 4-31). 


Close switch I, position 7, and switch 2, positions | and 2. 


Load and tension 800-bpi master skew tape. 


. Connect oscilloscope to TP 10 on data board (Fi igure 4.9) and ground, 


With transport in offing. iewadensiy fnacde (ON LINE and HI DEN 
indicators SrtA UIsNeG press FWD ele switch, 


Adjust azimuth screws (Figure 4-5) on head mounting aigic so that 
outputs of all tracks, as monitored at TP 10, fall within 10% or less of 


_ byte-to-byte period in forward direction, and 12% in reverse direction. 


(See Figure 4-11.) Outer azimuth screw bears against transport mounting 
plate and pivots head assembly outward. Inner azimuth screw threads 
into transport mounting plate and pulls head essary inward, Inner 


_ screw also serves to lock adjustment. 


4-36. Return PWB to normal operating mode by setting all switch position in 
accordance with paragraph 4-31. 


CAPACITIVE TRANSDUCER ALIGNMENT 


4-37. This alignment procedure requires the use of the diagnostic test procedure 
described in Section V, paragraphs 5-5 through 5-14. Align the capacitive transducers 
as follows: 


a Observe marks on facade at following points: on takeup column, at I, 6M, 
and I! '/>-inch distances from right edge of glass: on supply column, at 2, 
My and 42! Vo-inch distances from top edge. of glass. 


NOTE 


Diagnostic test programs 4 through 7 are used 

in this alignment procedure, and the diagnostic 

test procedure must be sequenced through test 

programs | through 3 to access 4. See 
~ paragraphs 5-5 through 5-14. 


b. During diagnostic test 4, load a full lols reel of 1.5 mil tape 
approximately 10 ft past BOT marker. ~ ~~ 


c. Increment test diagnostic to test 5 by pressing LOAD pushbutton switch 
once. LOAD and REWIND incledsets will illuminate. 


NOTE 


Restrain takeup and supply reels by hand or 
masking tape to prevent excessive tape from 
entering vacuum column. Position tape loop at 
center of each column. 


ds Adjust zero-adjustment potentiometers R189 Gaaaw servo) ‘and R188 
(takeup servo) on control/servo PWB (Figure 4-1) until REV and TEST 
lamps, respectively, change state (illuminate if previously extpgulsned or 
vice versa). Adjustments are correct at these pele: 


e. Press LOAD pushbutton switch to increment test to diagnostic to test 6 
(REWIND and ON LINE indicators illuminated). This test is used to adjust 
supply and takeup servo gains for forward tape motion. 


f. Move tape to mark at Picton of supply transducer column and to mark at 
right-hand side of takeup transducer column. Adjust potentiometer R190 
for supply servo gain and R191 for takeup gain until TEST and REV lamps 
change state. Note positions of potentiometers. 


g. Press LOAD pushbutton switch to increment test diagnostic to test 
program 7 (LOAD, ON LINE, and REWIND indicators illuminated). This 
program is used to set gain adjustrnent polchnormster for reverse tape 
motion. 


h. Move tape to top mark in supply transducer column and to left-hand wath 


in takeup transducer column. Adjust potentiometers as in step f, noting 
positions of potentiometers. 
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j- 


Readjust gain potentiometers to positions halfway between those noted in 
steps f and h, 


Check adjustments by loading a full {[0- "5 " reel of tape until an 
approximately equal mass of tape is obtained on both reels. Stop the tape 
motion and trim the offset for both the supply and take-up null points. 


MECHANICAL ADJUSTMENTS 


4-38. TAPE PATH ALIGNMENT. See Figure 4-12 and align the tape path using the 
following procedure: 


a. 


b. 


Cc. 


Remove facade, head cover, and EOT/BOT cover. 


Adjust takeup and supply reel hubs to proper heights, as shown in Figure 
4A, 


_ Mount reel of tape, thread transport, and load tape. Before running tape, 


adjust EOT/BOT reflector parallel to and approximately 1/32-inch from 
tape. Adjust EOT/BOT sensor 0.150-inch from tape. 


Run tape forward and reverse, and adjust reel hub height as required to 
center tape on reels. 


Run tape forward for approximately half of reel, Run tape in reverse, 
and observe position of tape on capstan sleeve, — 


Stop tape and adjust height of capstan sleeve in accordance with 
paragraph 4-18 so that tape is centered on sleeve when running in reverse 


- direction. 


Run tape alternately forward and reverse, and observe tape position on 
capstan sleeve. Tape position should not shift when direction of tape 
travel is changed. 


If tape shift is observed, capstan mojor tilt must be: adjusted. If tape 


moves away from top plate when running forward, capstan sleeve must be 
tilted away from head and guides. To tilt sleeve slightly, loosen mounting 
screw farthest from head and guides, and install mylar shim(s) between 
motor and top plate as shown in Figure 4-13. Adjustment is correct when 
no shift is visible when tape direction is changed and all screws are 
securely tightened. | oe 


If tape moves toward top plate when running forward, capstan sleeve 
must be tilted toward head and guides. Slightly loosen two motor 
mounting screws closest to head and install mylar shim(s) between motor 
and top plate, centering shims 180, from screw indicated in Figure 4-13, 
Adjustment is corrected when no shift is visible-when tape direction is 
changed and all screws are securely tightened. 
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Figure 4-12, Tape Path Alignment 
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920-14. 


oe 


TOP PLATE 


CAPSTAN MOTOR 


SCREW (3 PLACES) 


POWER SUPPLY ASSEMBLY 


Figure 4-13. Motor Tilt Procedure — 


' Run tape forward and reverse to verify that tape is centered on reels and 


on capstan sleeve and that it does not shift or curl on any of tape guides 
or rollers. 


Check read gain levels using the procedure in paragraphs 4-32 and 4-34, 


‘Adjust head azimuth as outlined in paragraph 4-35. 


Reinstall facade, head cover, and EOT/BOT cover. 


REEL HUB ADJUSTMENT. See Fi igure 4-14 and adj aa}est the reel hub as follows: 


b, 


Cc. 


f. 


g. 


“Remove tape reel and ‘leave isele open. 


If lock has free play in open position, loosen locknut on adjustment 


setscrew. Turn adjustment setscrew into spacer until free play is 
. removed, and tighten down locknut. 


Close lock and note whether face of ise is parallel to ip of cap. If not, 
open lock and turn buttonhead screw in or out as eGeseay to hold fail 


parallel to top of cap in closed position.. 


Place reel on hub, close lock, and check reel for tightness. If reel slips on 
hub, open lock and remove reel. 


Loosen hex locknut on adjustment setscrew, turn adjustment setscrew 
slightly into spacer (depending upon looseness of reel), and retighten 
locknut. 


_Perform steps c and d, 


Perform steps e, c, and d as necessary until reel does not slip. 
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NOTE 


Hub compression ring contains oily preservative 
which tends to ooze out through pores and make 

’ surface oily. Ring should be cleaned 
periodically with isopropyl! alcohol to prevent 
tape reel from slipping. 


LOCK, 
SET SCREW DOWEL PIN 


ADJUSTABLE SPACER 


BUTTON-HEAD SCREW SLL OD LA ZED SN 


~ SCREW, 


HEX NUT COMPRESSION RING 


BASE 


REEL HUB CAP | 
: CAP SCREW 


Figure 4-14, Reel Hub Assembly 
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REPLACEMENT OF ELECTRONIC ASSEMBLIES 

4-40, These instructions provide a logical procedure for reptanine assemblies. 

4-41, CONTROL/SERVO BOARD. Replace the control/servo board as follows: 
ge Disconnect all cables from board. 7 


. b, Remove screws from corners of mounting bracket as shown in Figure 4- — 


ce ‘ Slide board Gut oF top and batten mounting brackets. | 
a Slide in replacement board and screw Bracket back joueiher at corners. 
ee Reconnect all cables, 
| f. Turn'on power dnd cheek cower ScppIy welades: -_ 


gg. Adjust the capstan servo, ramp time, and capacitive transducer in 
accordance with paragraphs 4-25 through 4-29 and 4-37. 


4-42, DUAL MODE DATA PWB. Replace the data PWB as follows: 
' a, Remove two screws securing PWB to unhinged standoffs. 


b. Swing PWB out on standoff hinges and carefully remove head connectors 
and power/signal cable. 
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920-16 


MOUNTING BRACKET 


CORNER BRACKET. 
SCREW 


CONTROL SERVO 
ASSEMBLY 


MOUNTING BRACKET 
CORNER BRACKET SCREW 


Figure 4-15. Control/Servo Board Removal! 
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c. Support PWB and remove two screws securing board to hinged standoffs. 
d. Replace PWB in reverse sequence of removal. 
e. Adjust new data PWB in accordance with paragraphs 4-30 through 4-36. 


4-43. FILE PROTECT SENSOR. The complete file protect sensor is built and tested 
as an assembly and must be replaced as such. Remove and replace as follows: 


a. Unplug electrical connector from control/servo PWB. 


b. Remove two screws securing sensor brackets and one screw securing 
cable clamp. Carefully pull cable and connector through hole provided in 
top plate casting. 


c. Install replacement sensor in reverse order of Kennel: Adjust sensor-to- 
file protect ring distance to 0.1 inch. No electrical adjustments are 
required, 


44h, VACUUM FLOOR/TRANSDUCER ASSEMBLY. The Model 920 transport has 
two vacuum floor assemblies (supply and takeup) to which one transducer assembly is 
bonded. Determine which vacuum Bloor assembly is at fault, and replace the complete 
assembly as follows: 


NOTE 


Vacuum floor assemblies consisting of a vacuum 
column floor and a transducer assembly can be 
returned to factory for repair at a nominal 
charge. 


a. Determine which assembly is at fault. Unplug corresponding connector 
body from control/servo PWB. Remove cable from connector body using 
Molex Tool Part No. HT-2038. 


b. Loosen three’ press-lock fasteners securing defective vacuum 
floor/transducer assembly. 


c. Remove screws securing four vacuum column walls and vacuum floor - as- 
sembly to top plate. Save any shims under wall or vacuum floor assembly. 


d. Lift floor/transducer assembly carefully from top plate. (When removing 
bottom floor/transducer assembly, take care not to damage capstan 
sleeve.) Disconnect silicone tubing from tee assembly in vacuum 
column. Feed transducer cable through rubber grommet, and. remove 
complete assembly. 


e. Install replacement floor/transducer assembly in reverse order of 
removal. Push silicone tubing back over tee assembly, checking that all 
other tubing connections in vacuum column have not been disturbed. 
Replace any shims removed in step c or d. 


f. Before tightening screws that secure vacuum column walls, ensure that 
capstan sleeve does not rub on wall (in bottom vacuum column) closest to 
it and that roller guide does not rub against wall closest to it inside 
vacuum column. 
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g. Insert cable contacts into connector housing, as shown in Top Assembly 
Drawing No. 1{55000-998 (Section VII), and plug connector into 
corresponding control/servo PWB. 


h. Adjust the capacitive transducer as specified in paragraph 4-37. 
REMOVAL. AND REPLACEMENT OF ELECTRONIC PARTS AND COMPONENTS 


4-45, Select replacement parts and components from the parts list in the 
engineering drawing package provided with the equipment. Observe the following 
special procedures for removing and replacing parts on printed circuit boards: 


To prevent excessive heat from damaging 
printed circuit boards and components, 
especially semiconductors, use a soldering iron 
rated at not more than 40 watts or 600 degrees 
F, and do not heat solder for more than 10 
seconds. When soldering, always use heat sink 
(alligator clip, long-nose pliers, etc.). 


a. Use only 60-40 tin-lead solder with noncorrosive, nonconducting flux. Use 
alcohol or commercial flux-removing solvent to remove flux residue. 


b, After component has been removed from board, clean all solder from 
connections (plated-through holes) with commercial solder sucker 
(Soldapullt desoldering tool, Edsyn Co., or equivalent). 


NOTE 
Do not alter wiring or layout. 


4-46, MULTIPLE-LEAD COMPONENTS. Follow instructions in paragraph 4-45 for 
removal of a defective two- or three-lead component. Bend the leads on the 
replacement component to the proper shape and install. Heat may be applied to either 
side of the printed circuit board, os necessary. 


4-47, MULTIPLE PIN COMPONENTS. Remove and replace multiple-pin 
components, including integrated circuits as follows: 


Exercise. great care in the removal of multiple- 
pin components from printed circuit boards to 
avoid damage to boards. 


da. Remove defective component by carefully cutting each lead close to 
component, using jeweler-type diagonal cutter. 


b. Remove lead ends and solder from holes in board in accordance with 
instructions in paragraph 4-45, 


c. Straighten leads in replacement component for insertion in board and 
install. 


PROGRAMMING WRITE DESKEW PROM 


“4-48, Inscribed on the tape head of the Cipher Model 920 transport is an eight-digit 

code which describes the deskew pattern to be programmed irito the write deskew 
PROM (U90, Drawing No. 154040-009) to implement a write deskew pattern on the 
dual mode data PWB for that head. The position of each digit in the code corresponds 
to a head channel number, starting with channel 7 on the left, to channel 0 on the 
right. The one exception is that position 2 of the code corresponds to channel P 
(parity). Channel 2 is the reference channel. The numerical value of each digit of the 
code corresponds to the address of its channel for which a 0 must be programmed into 
the PROM. 


4-49, Tables 4-6, 4-7, and 4-8 illustrate bit maps of programmed PROMs required 
for three different hypothetical head codings. Column heading numbers correspond to 
head channel numbers (except for 2). Each | in the tables represents a logic high, and 
each 0 represents a logic low. Note that there is one and only one 0 in each bit 
column and that there are no O's from address 10 to address IF. There may be none, © 
one, or more than one 0 in each of addresses (rows) 00 through OF. 


4-50. PROCEDURE. To program a PROM with a specific code, proceed as follows: 


a. Obtain unprogrammed PROM, Cipher Part No. 203565-123 (825123 or 
equivalent). 


b. Note code on tape head with which PROM is to be used. 

c. Program PROM in accordance with manufacturer's specifications to 
obtain logic lows at address/bit locations indicated by code and logic 
highs at all other locations. 


NOTE 


Most PROM. distributors are equipped to 
program PROMs. 


Table 4-8. Bit Map, 


hs 
™ 
Mm 
~~ 
~~ 
™ 
ht 
i 

ov 
oO 

[e) 
UO 


_ Table 4-7. Bit Map, 


Table 4-6. Bit Map, 
Code 23456789 


Code 6789A987 
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SECTION V 
TESTING AND TROUBLESHOOTING 


TESTING | 


5-1... The Model 920 transport incorporates three separate types of internal testing 
facilities called self-test, test mode operation, and diagnostic mode operation. These 
facilities are accessed with contro! panel pushbuttons to provide detection of certain 
fault conditions and to provide alignment and test aids for preventive maintenance. 


5-2. SELF TEST. During power-up operation, all indicator lights on the control 
panel are illuminated for approximately one second. If all indicators are off except 
LOAD following this period of time, no defect is indicated. If all indicators remain 
illuminated, a defect in the PROM, timer, or microprocessor is indicated. lf all 
indicators but LOAD remain illuminated, a defective RAM is indicated. 


5-3. TEST MODE OPERATION. Use off-line operation of the Model 920 in the test 
mode to adjust start and stop ramp times and to verify proper operation of the 
servos. To access the test mode, power up the transport and load a reel of tape. 


5-4. Refer to Figure 3-1, which illustrates the controls and indicators of the Model 
920, and use the following switch sequences to activate the various functions of the 
test mode. 


a. Press TEST and FWD pushbutton switches momentarily. Transport 

performs alternate forward and stop operations to permit adjustment of 
start/stop ramp times. (See paragraph 4-29 for adjustment procedure.) 
To terminate test, press FWD pushbutton switch momentarily. FWD 
indicator turns off and transport stops. 


b. Press REV pushbutton switch momentarily. Transport performs alternate 
reverse and stop functions to check start/stop ramp times. (See 
paragraph 4-29.) Press REV pushbutton switch momentarily to terminate. 


c. Press FWD and REV pushbutton switches momentarily while in TEST 
mode. Tape moves forward two unit times and reverse one unit time, 
continuing unti} EOT. Transport will then perform rewind operation and 
continue forward and reverse operations. Purpose of this test is to check | 
operation of servos. Reel hubs and capstan should operate 
simultaneously, starting, stopping, and turning in same direction. 


5-5. DIAGNOSTIC MODE. The diagnostic mode is designed to aid troubleshooting 
by helping to locate and isolate fault conditions. This mode provides for verification 
of proper servo and sensor operation, for diagnostic functions, and for transducer 
alignment. 


5-6. The upper three indicators on the control panel indicate in binary notation the 
number of the test being performed (refer to Figure 3-1). The value of LOAD is 1, ON 
LINE is 2, and REWIND is 4 For example, if ON LINE is the only one on, the test is 
number 2; if all are on, it is number 7. The remaining indicators are used to confirm 
proper operation of most of the major circuits in the transport. 


5-7. To access the diagnostic mode, switch transport to ON and unload any tape. 
Press pushbutton switches TEST, FWD, and WRT EN simultaneously and hold; then 
press and hold in the LOAD pushbutton switch for 2 to 3 seconds. Fhe LOAD indicator 
illuminates, after a slight delay, when test | is accessed. 


5-8. Test 1. This test enables all three servos, sequencing the reel subs and 
capstan clockwise and counterclockwise and testing about 85% of the servo circuitry. 
Any polarity reversal will be detected, since the reel for a servo with reversed 
polarity will rotate in the opposite direction of the capstan motor. 


5-9. To terminate this test, press the LOAD pushbutton switch Lar Gatarily, The - 
LOAD indicator turns of f and ON LINE illuminates, indicating that Test 2 is accessed. 


5-10. Test 2. Only the supply servo is activated in this test. Its purpose is to check 
operation of the write enable, file-protect, EOT, and BOT sensors and their 
electronics. The supply reel rotates in one direction. The displays that indicate the 
proper function or malfunction of BOT, EOT, quadrature phase 0, and phase | are 
listed in Table 5-1. 


The BOT sensor detects reflected 
light and BOT electronics are 
operating. 


No reflected BOT light (tape in path) 
or inoperative electronics. 


The EOT sensor detects reflected 
light and EOT electronics are 
operating. 


No reflected EOT light (tape in path) 
or inoperative electronics. ~ 


Quadrature phase 0 sensor detects 
reflected light and electronics are 
operating. 


Phase 0 sensor not detecting reflected 
light. | 

functions to alternate. 

Quadrature phase | sensor detects 


reflected light and electronics are 
operating. 


Phase | sensor not detecting reflected 
light.» 


Rotating hub causes above’ two 
functions to alternate, | 


An illegal phase change has occurred 
or an illegal phase relationship exists. 


FUNCTION _ 


Rotating hub causes above two 


DISPLAY 


TEST indicator illuminates 


TEST indicator off 


REVERSE indicator illuminates 


REVERSE indicator off 


“HI DENSITY indicator off 


~ HI DENSITY indicator illuminates 


HI DENSITY indicator flashes 


FORWARD indicator off 


FORWARD indicator illuminates 


FORWARD indicator flashes 


WRITE ENABLE 


illuminates 


indicator 


__.. Table 5-1, Photo-sensor Functions 
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5-I1. To terminate Test 2, press the LOAD pushbutton switch momentarily. LOAD 
and ON LINE indicators illuminate, indicating that Test 3 is accessed. 


5-12. Test 3. This test is for diagnostic and repair purposes only. The rewind 
capstan circuitry is activated, and the capstan ramps up in a clockwise (rewind) 
direction, stops, and repeats this procedure until the test is terminated. Momentary 
actuation of the LOAD pushbutton switch at this point illuminates the REWIND 
indicator (LOAD and ON LINE off), accessing Test 4. 


5-13. Tests 4, 5, 6, and 7. At test 4, all servos are disabled to permit loading of 
tape for Tests 5 through 7, Mount a reel of tape and momentarily press the LOAD 
pushbutton switch to load the transport and access Test 5, The LOAD and REWIND 
indicators illuminate for Test 5. 


5-14. Refer to paragraph 4-37 for the capacitive transducer alignment procedure 
performed in Tests 5, 6, and 7. Press the LOAD switch to sequence these tests and, to 
_ exit the diagnostic mode, hold down the OFF LINE switch and press the LOAD switch. 


TROUBLESHOOTING 


5-15. Before performing any froubleshooting operation, be familiar with the ears 
of operation of the transport and any associated equipment. Check carefully to ensure 
that all equipment is connected properly and that all associated equipment is in good 
operating condition, Be familiar with operating instructions and follow them carefully | 
while performing the troubleshooting procedure. 


5-16. PROCEDURE. While it is recognized that each individual malfunction 
requires its own specific troubleshooting procedure, the following steps serve as 
general guidelines. 


a. As a first step, inspect entire unit visually for any signs of damaged or — 
overheated components. Also, listen for unusual noises, while transport is 
operating, which may indicate mechanical malfunctions. 


b. When a defective component is located, identify it by referring to the — 
engineering drawing package provided with the ag for port 
number and/or value. A. 


c. If replacement part is available, substitute it for suspected defective : 
part. me 


NOTE 


If correction of any malfunction involves major 
realignment of transport, it is recommended 
that unit be returned to Cipher Data Products 
for factory repair and adj BSEMENs 


5-17. Table 5-2 lists possible defects associated with the operation of a #aRe: 
transport and describes probable causes and remedies. 


TROUBLE 


Reel flanges scrape 
tape 


BOT and EOT 


markers not sensed 


Tape fails to pull 
properly through 
machine or spills 


Excessive data 
dropout 


Recorder will not 
function at all 


POWER switch light 
does not illuminate 


Machine does not 
accept commands 


Tape continues to 
advance during Load 
mode 


Tape tensioned but 
does not advance 
when capstan turns 


Tape © tensioned but 
slips 


PROBABLE CAUSE 


Reels improperly 
mounted 


Dirt covering reflec- 
tive strip or sensor 


EOT/BOT sensor or 
logic defective 


Improper tape 


threading 


Dirt on head or 
damaged tape 


Defective fuse 
No primary power 


Defective indicator 


. lamp 


Improper interface 


More than one 
command ’ true 
simultaneously 


~No BOT: marker on 


tape 


Tape not threaded 


_ over capstan properly 


Dirty capstan 


REMEDY 


Reinstall reel evenly (See 
Section II) 


Clean sensor or reflective 
strip. 


Replace EOT/BOT assem- 
bly; repair logic 


Rethread tape (See Section 
HI) 


Clean head (Section lV) 
and/or install new certified 
computer tape 


Replace fuse 
Check for primary power 


Replace control/indicator 


Check interface with DTL 
logic and correct as 
necessary. 


Enables only desired 
command; hold other inputs 
high 


_ Affix marker to tape ap- 


proximately !2 ft from 
physical beginning of tape; 
place marker near reference 
edge on backing side of tape 


Rethread tape (See Section 
TD) 


Clean capstan in accordance 
with Section IV | 


Table 5-2. System Troubleshooting (Sheet | of 4) 
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TROUBLE » 


Tape moves during a 
stop condition 


Tape not tensioned or 
tape is spilled when 
Ready mode is set 


Computer. does not 
read tapes correctly 


Transport does not 
move tape in response 
to FORWARD © or 
REVERSE commands 


| Motor 


PROBABLE CAUSE 


REMEDY 


Replace capstan. assembly 
and realign servo 


Defective capstan 


voltage not Check capstan servo and 
adjust for zero offset; 
repair if adjustment does not 


correct. 


zero 


Improper tape See Section Ill 


threading 


Reel servo or motor 
malfunctioning 


Replace motor or repair reel 
servo 


Data format Use correct format 


incorrect 
Record — length Use correct record length 
exceeds computer 


memory capability 


Interface cable fault — 
or receiver fault 


Check levels at outputs and 
inputs of receivers on servo 
board; replace or repair 
cable or repair servo board 


Bring tape to load point 
(Section III) 


Transport not in 
Ready Mode 


Fault in ramp 
generator or capstan 
servo-amplifier 


Repair servo board 


Table 5-2. System Troubleshooting (Sheet 2 of 4) 
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TROUBLE PROBABLE CAUSE REMEDY 


Transport responds to 


remote 


FORWARD 


command, but tape is 
not written 


Data 
written 


incorrectly . 


Write current is not 
enabled 


Check presence of write 
enable ring on supply reel; 
WRT EN indicator should be 
illuminated. Check for +5V 
at write current transistor 
on write board while 
writings; if not present, 
check for +5V, at power con- 
nector. Also check for +5V 
on servo board. 


Check ~~ receiver on 
control/power board; check 
for RUN signal on 
read/write board; repair 
read/write or contro!/power 
board if faulty 


WRITE — ENABLE 
signal not correct 


Check presence of correct 
levels on write portion of 
read/write board; repair 
write portion of read/write 
board or interface cable if 
faulty 


Write data or write 
data strobe not 
received correctly » 
from interface 


-Check J21 on read/write 
board 


Heads not plugged in 
correctly 


Incorrect data format Use correct format 


Check receiver and write 
amplifier on write portion of 
read/write board; repair if 
faulty 


“Fault on one track 
due to failure in write 
circuits 


Examine signals and repair 
servo or read/write board, as 
required 


Intermittent +5V, 
RUN or WARS 


_ Write deskew circuit 
faulty 


Check skew adjustments 
(See Section IV) 


Head and guides need Clean heads and guides 


cleaning 


Remove tape cleaner end 
clean 


Tape cleaner needs 
emptying 


Table 5-2, System Troubleshooting (Sheeet 3 of 4) 
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TROUBLE PROBABLE CAUSE 


~ REMEDY 


Replace or repair interface 
cable or transmifter on 
read/write board 


Tape cannot be read Interface cable or 
transmitter faulty 


Head not plugged in Check J22 on read/write 
board 
Readjust in accordance with 
Section IV. 


Read skew out of 
adjustment 


Head and guides need Clean head and guides 


cleaning 


Remove tape cleaner and 
clean 


Tape cleaner needs 
_ emptying 


Check and adjust amplifier 
gains 


Read amplifier gains 
- incorrectly adjusted 


Check read gate on 
read/write board; check 
that duration of positive 
section of waveform is one- 
half bit time 


Read data storage 
register faulty 


Check test point . data; 
repair read/write board 


Other component’ 
fault in read channel 
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HWE ASSY-SHITCHES 
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WASHER--CORK 
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COVER-SIDE COLUMN 
FACADE ~COLUMA » SUPFLY 
GLASS-SIBE COLUHN 
HINGE-DUGT DOG 
LATCH ~ GROMMET 
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LATCH ~ FLUNGER 
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SCREW-ETN HD SKTy 
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CIPHER Dar@ PROD 


HARTWELL CORF. 
HN4G~44--41 
HARTWELL CORP, 
HNP 44-4] 


4~-40X1/4" BLACK 
HINNESOTA MINING 
3520 B/A 
MINNESOTA MUNING 
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LOCTITE 
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COVER-COLUMN » BOTTOH 
FACADE-COLUMN » TAKEUP 
GLASS-SIDE COLUPIN 
HINGE-DUST DOK 
LATCH - GROMMET 

*x 


LATCH - PLUNGER 
* 


SCREN-ETN HD SKTy 
4-40 X 1/4 BLE 
ADHESTVE-STRL SYN RESIN 


ADHESTVE-STRL NOD EPOXY 
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* 


COVER @SGyY -COLUAN y BOTTOM 


REY Bb ECOE 4446 


ehh HEHEHE EEE EE EO HE REESE 
NF G-NAHE 
HFG-PARTH 


eeeee eee ese geese heeseree te 


CIFHER DATA FROD 
CIPHER DATA PROD 
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HARTWELL CORP. 
HNAG—44=4 
HARTWELL CORF. 


NAP 44-4=1 


4-40X1/4 BLACK 
MINNESOTA MIONING 
3520 B/A 

WINNESOTA MINING 
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HINGE BLOCK & 


HINGE BLOCK ASSY 


SAFETY BLOCK» TOP PLATE 


SCREW-EDR HO SLOT 

10-32 % 3/49 CADs ELK s ZINC 
SCREN-SKT HD CAF 
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154014-001 


154014-002 
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IDCTR assy ,SERVO FILTER 
IDCTR ASSY,P.S. PILTER 
IDCTR ASSY,P.S. FILTER 
XFMR ASSY;F.S. FILTER 
XFMR ASSY,P.S. FILTER 


XFMR ASSY-SWITCHING RGLTR 


‘TRANSFORMER-700X SERVO 


TEST POINT .058 DIA PIN | 


SOFTWARE ASSY-920X 


LABEL-ASSY 

RETAINER-P/C CONNECTOR 
STRUT -CONT/SERVO ,FMTR 
SPACER-ROUND,1/4 X 5/16, 


#4 
MTG PLATE-COIL ' 


Ce ee ee ee 


NFG-NAME 
NFG-PARTS 


Pete thet eet ert eee ee ete etans 


CIPHER DATA PROD 


CIPHER 


ee 
ee ee er 
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Se ee ee ee 


CIPHER DATA 


ANP INC. 
$0802-2 


CIPHER DATA 


CIPHER DATA 
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CIFHER DATA 
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92250140 
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754014-501 
754016-501 


734014-701 


205133-001 
205133-002 


205133-033 
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205048 
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eee ee ee see eter reereeesrge 
ATG FLATE-COIL 
HEATSINK 


INSULATOR-MYLAR HEATSINK 


CONNECTOR-3 FIN MALE 
CONNECTOR-3 PIN 


CONN WAFER 3 FIN,PC 


CONN WAFER 3 PIN,PC 


CONN WAFER-5 FIN,PC 
CONN WAFER-5 PIN,PC 
CONN WAFER 5 FIN,PC 
CONNECTOR-WAFER SPIN FC 
CONN WAFER 4 FIN,FC 
CONN WAFER ¥ PIN,PC 
CONNECTOR-12 POSN 


TERMINAL ,MALE.O93 DIA, ,PC 


CAP-CER DISC, .OSUF,20V,5% 


eee ae eeeeeeeeeeeeaeeres 
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NFG-FARTH 


Pe FoR RHTP RETR HE REE RHEE 


CIPHER DATA FROD 


CIPHER DATA PROD 


am ww dew eee 


CIPHER DATA PROD 


MOLEX, INC. 
0-18-5032 
MOLEX, INC. : 
09-18-5031 
MOLEX, INC. 
09-18-5033 


MOLEX, INC. 
09-18-9037 
MOLEX , INC. 
09-18-5051 
MOLEX, INC. 
09-18-5059 
MOLEX, INC, 
09-18-5950 
MOLEX, INC. 
09-18-5951 
HOLEX INC, 


09-18-5069 


MOLEX, INC. 
09-18-5094 
MOLEX, INC. 
03-09-2121 
MOLEX, INC. 
02-09-2134 


CENTRALAB 
Uk20;503 
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291105-100 


201105-161 


201105-103 
201105-102 
201104-010 
201105-010 
20121-4756 
201122-100 
201122-200 
201122-479 
201122-480 
201123-151 
201122-150 


201105-150 


201122-220 
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See bere eee bee eee bee eee eens 


CAP-CER DISC,.1UF,100¥ 


CAP-CER DISK,. 1UF,10¥ 
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UK25-104 
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CWLSCL02K 
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SHKS-S10 
CORNELL-DURILIER ELECT. 
CD15EC470503 

SANGANO 

DI53E101J0 

SANGAMO 

DIS3E201J0 

SANGAND 

DIS3E47100 

SANGANO 

D1S3ES81J0 
CORNELL-DUBILIER ELECT, 
CD7FA152503 

BANCARO 

D153E151J0 


CF-152 


SANGANO = 
DIS3EZ2100 
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201226-205 


201122-270 


201144-120 


201149-018 
201148-150 
201148-330 
201149-022 
201149-047 
201147-106 
201147-220 
201149-390 
201149-470 
201144-480 
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201148-220 
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CAPACITOR-MYLAR,2,0UF, 
2000 ,+-20% 

CAP-DM 270PF 300N 5% 
CAP-PC .O12UF 50 20% 
CAF-PC,.O18UF 500,52 
CAF-PC .1SUF 500 5% 
CAF-FC .33UF 50U 5% 
CAP-PC 


50V 5% 
CAF-PC 


.O022UF 500 52 
.O047UF 500 5% 
CAF-PC .O1UF 50V 5% 
CAF-PC .022UF 50V 5% 
CAF-PC .O39UF 50 52 
CAP-FC .047UF 500 5% 
CAP-PC ,068UF 50V 5% 
CAF-PC,.OOV1UF, 2000, 5% 
CAF-PC .22UF 50V 5% 
CAF-MYLAR,OO22UF 200V 10% 
CAF-PC .033UF 50V 5% 


CAP-FC,1UF,50V,2% 
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MFG-NAME 
MFG-PARTS 


Ce ee 2 2 os 


EL PAC 
Z1A205K 
SANGARO 
D153E271J0 
INB 
BA2-123 


' EL PAC 
. 501830 


EL PAC 
C5A154J 

EL PAC 
C5AI34T 

EL FAC 
C5A222J 

EL PAC 
C5A47 2d 

EL, PAC 
C5A103N 

EL FAC 
C5A2230 

NOT ON FILE 
C5A3930 

EL PAC 
C5A4730 

EL PAC | 
C5A683T 

EL FAC 
C5A912d 

EL Fac 
C5A224 
CORNELL-DUBILIER ELECT. 
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ELECTRO CUBE,INC, 
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201148-470 
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201173-200 


- 93 ARE BLANK. 


210112 


202009 


202011-744 


202013-718 
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DESCRIPTION 2 


‘ee bbe hh eee EEE DEE HEHE 


CAPACITOR-ALUN WITH EPOXY 
END SEAL,22UFD,4.3¥ 
CAP-PC .47UF 50¥ 52 
CAP-TANT 22UF 15V 102 


CAPACITOR-ALUN WITH EPOXY 
END SEAL, 1OUFD,25V 


CAP-ELECT,100UF,150¥ 


- CAP-ELECT SOOUF 100 A/L 


CAP-ELECT,1000UF ,25¥ 
(SPEC CONTROL DWG) * 
CAPACITOR-ELECT , 2000UF ,10 


CRYSTAL 3.84NHZ 


DIODE RECTIFIER,1 ANP 
DIQDE-ZENER ,SILICON 
DIODE-HOT CARRIER 


DIQDE-HOT CARRIER 


eee ee eee be eee eee eae e need 
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MFG-PARTS 
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PANASONIC COQ. 
ECEBOJV2205R 

EL PAC 

C5A47 AS 
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CSLIBD226K 

PANASONIC CO. 
ECEBIEVi00SR 


CORNELL-DUBILIER ELECT. 
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SPRAGUE 
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CIPHER DATA PROD 
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CIPHER 
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feet etrees 


202018 


202019 
202034 
202035 
202005 -500 


203052-051 


203052-053 , 


203007-200 
203007 -400 
203007.-700 
- 122 ARE 
203008-741 
203012-136 
- 129 ARE 
203023 


203013-210 


ee eee es eee eee eee eer eta 
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DESCRIPTION 2 


teeth terre rt tebe ree te ean 


aoe 


QTY 


37°) DIODE, SWITCHING 


9 DIODE-ZENER, 6,8Y 
2 DIODE-RECT FAST RECOVERY 
' 4 RECTIPIER-POWER 
12 RECTIFIER-PWR,HI EFF,4A 


1 IC-MULTIFLXR,& Ch 


(5 IC-NULTIPLXR, TRIPLE 2 CH 


1 IC-OPER.AMPL 

1 IC-OFEK ANPL/BUFFER 

9 IC-VOLTAGE COMPARATOR 
BLANK, | 

1 IC OF ANF 

14 IC-QUAD OPER AMPLIFIERS 
BLANK, 
“1 1C-QUAD 2-INP POS-NAND GT 


2 IC VOLTAGE REGULATOR 


taste theresa ee easeraaerat 


NFG-NARE 
MNFG-PARTS 


Peee eee e eb eee eee eet eee ess 


TEXAS INSTRUMENTS 
INF14 


FAIRCHILD 
1N957B 
MOTOROLA SEMI. 


“ARB20 


MOTOROLA SEMI. 
R851 
UNITRODE CORP. 
UES1302 
MOTOROLA SEMI, 
NC14051BCP 


MOTOROLA SEMI. 
HC14053RCP 


‘ 


NATIONAL SEMICONDUCTORS 
LN318N 

NATIONAL SEMICONDUCTORS 
LN324N 

NATIONAL SEMICONDUCTORS 
LN339N 


NATIONAL SEMICONDUCTORS 
LM741CN 

TEXAS INSTRUMENTS 
RC4134 


TEXAS INSTRUMENTS 
SN7400N 
MOTOROLA SEMI, 
WC7812CP 


a 


12-07-82 (PRINTED: 12-08-82) 
313 LINES 
ee) te eeanee te eeeeee 
“REF-DES ST-DATE  END-DATE 


PREC TERETE RET ER ETE REE TE thet vrras setotree 


CR1-8,29-34,57-64,94- 
97 101,102,104 ,104, 
108,118 

CRL03,107,110 

CRL16 117 

CRI12-115 


CRE5-28,53-56 61-84 


u37 


U77 ,57 50,67 ,68 


U2 
U2? 
US,7)13,14,20,21,29, 
39,95 

Wl 

U5 ,12,19,24,30-33,38, 
4&,64-44,74 

ug 


VR1,2 
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PARTS LIST 


155072-001 


FWH ASSY-CONTROL/SERVO 


REV W ECOR 14447 


QTY GIVEN IS NUMBER OF FARTS OR LENGTH OF MATERIAL IN FEET 


eae 


ITER 


epee 


132 


133 


134 - 


beat eee) ge 


CIPHER 
FART # 


bet e oe ebee 


203013-300 


203023-001 
209044-001 
203024 
203024 
203024-500 
203027 


299027 -001 


203029-003 


203035-032 
203034 

203037-001 
203044-132 
203044-148 
203045-153 
203051-174 
203051-100 


203052-253 


Pee Pest et ee eee teeta eee eaet 


DESCRIPTION 1 
DESCRIPTION 2 


ee oe 2 


EC-VOLTAGE REGULATOR, 
-120,1.5 AMF 


IC-QUAD 2-INP FOS-NND GT 
IC-RTRIG MNST MLTV 
IC-QUAD 2-INP POS-NOR GT 


IC-HEX INVERTER 


IC-HEX INVERTER KFR/DRVR . 


TC-QUAD 2-INP POS AND GT 
IC-QUAD 2-INF POS-AND GT 
IC-TRIP,3-INPUT AND GATE 
IC,QUAD 2 INFUT FPOSORGATE 
IC-QUAD 2-INF FOS-NND BFR 
IC-DUAL-D FLIP-FLOP 
IC-QUAD, 2 INFUT, 
POS-NAND-TRIG - 

1C,;3-8 LINE DECODER 
1C,4-1 LINE SEL/ALTP 

IC ,HEX D-TYPE FLIP FLOF 
IC-GUAD D-TYPE FLIF-FLOF 


1C,4-1 LINE SEL/MLTP 


eeae eee eae eset tee teeeeeeee 


MFG-HANE 
MFG-PART# 


eee PEER ERA EERE EERO ERE 


MOTOROLA SENI, 
nC7912CP 


TEXAS INSTRUMENTS 
SN74LS00N 

TEXAS INSTRUMENTS 
SN74LS123N 

TEXAS INSTRUHENTS 
1C-5N7402N : 
TEXAS INSTRUMENTS 
SN7404N 
MOTOROLA SEMI. 
NC7406P 

TEXAS INSTRUMENTS 
SN7408N ; 
TEXAS INSTRUMENTS 
SN74L506H 

TEXAS INSTRUMENTS 
SN74LS11N 
TEXAS INSTRUMENTS 
SN74L932N _ 

TEXAS INSTRUMENTS 
SN7438N 

TEXAS INSTRUMENTS 
SN74L574N 

TEXAS INSTRUMENTS 


‘SN74LS132N 


TEXAS INSTRUMENTS 
§N74L5136N 
TEXAS INSTRUMENTS 
SN74L5153N 
TEXAS INSTRUMENTS 
5N74LS174N 
TEXAS INSTRUMENTS 
SN74L5175N. 
TEXAS INSTRUMENTS - 
SN74L5253N 


12-07-82 (PRINTED: 12-05-82) 


319 LINES 


@eeae eee 


END-DATE 


eter eee ee etter etter 


REF-DES 


aeee ee ee 


ST-DATE 


tee eee reer eee ee eaetes eee eete tebe ee eet 


VR3,4 


ua3 

Uys 

U8,15,22,79 

Ua 

ua¢ 

10,17 )24,82,99 
u52 

U11,18,25 

U70 

41,42 

4,59 78,92 

Usd 

U91 93 

u80 

40,51 ,58,49,81,90 
53 


44,55 ,42,71 
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FARTS LIST 


155072-001 


PWR ASSY-CONTROL/SERVO 


REV N ECOW 14447 


QTY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL ‘IN FEET 


t+teet 


ITEM 
151 
152 
153 
154 
155 
154 
157 
134 
L359 
ALT 
140 
1461 
142 
143 
144 
165 
164 


147 


Peeve seegar 


CIFHER 
PART # 


tetbtereere 


203085-001 
203123. 
200072-910 
203545-102 
203555-101 
203575-101 
203099 
200074-340 
200200-101 
200200-102 
200204-200 


200205-052 


200070-470 


200071-100 
200071-150 
200071-470 
200073-910 


200072-100 


eee 


ary 


bet 


2 
1 


eet ee 2 2 oY 


DESCRIPTION 1 
DESCRIPTION 2 


2 


IC-SCHM,TRIG INPUT,HEX Iv 
IC-REG FULSE WIDTH MODULA 


RES-FC 910 OHM 1/4W 5% 


IC-MEMORY HOS RAM 254° X 2. 


’ 


IC-CONTROL MOS 
1C-MICRO PROCESSOR MOS 
IC-DUAL D-TYPE FLIP-FLOF 
RES-FC 36,00K 1/40 5% . 
POT-TRIMMING ,1K 
POT-TRIMMING ,1K 

POT 20K CERNET 
POT-TRINMING, 50K 
RES-FC44,70NN5,1/4V, 
meso 10 OHN 14W 5% 
RES-FC,15 OWMS,1/4,5% 
RES-Fe 47 OHM 1/4 5% 
RES-FC 9.1K,1/4W 5% 


RES-FC 100 OHM 1/4W 3% 


2 re rr 


NFG-NANE 
NFG-PART# 


teehee bebe ettreseraeenes 


TEXAS INSTRUMENTS 
SN74LS14N 

TEXAS INSTRUMENTS 
$63524N 

NOT ON FILE 
RCRO7GS1iuM 
SILICON GENERAL 
211iA 

ZILOG 

28430P5 

ZILOQG 

Z-80 CFU 

TEXAS INSTRUMENTS 
5N7474N 

NOT ON FILE 
RCRO7G34630M 
HQURNS INC, 


” 3299X-1-102 


SPECTROL 
64X102T000 
ELECTRA/MIDLAND rane 
ET34P203 

BOURNS INC, 
3004P-1-503 

NOT ON FILE 
RCRO7G4R7UM 

NOT ON FILE 
RCRO7GLOOUM 

NOT ON FILE 
RCRO7G1500m 

NOT ON FILE 
RCRO7G4700M 

NOT ON FILE 
RCRO7G9120m 

NOT ON FILE 
RCRO7G10104 


12-07-82 


ete te oeteebhtreneereee 


REF-DES 


2 2 2 


U54,61 
uy7 
R234 
U84,85 
u72 
U8s 
ua7 
R294 


R347 


R242-244 
R1B8-191,250 


K37-40,89- MESES 145, 


403- 404 
R370 


R210, 408 
R194,195,409 
R24,459 468 


k400 
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313 LINES 


Peet tease +t deargae 


END-DATE 


erettrie tbe tee tee 
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FARTS LIST 


155072-001 


FWH ASSY-CONTROL/SERVO 


REV N ECO# 14447 


QTY GIVEN 18 NUNBER OF PARTS OR LENGTH OF MATERIAL IN FEET 


aeeae 


ITER 
148 
149 


170 


171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

183 
184 


185 


eee bee de anet 


CIPHER 
PART # 


eee eee ae eae 


200072-229 
200074-110 


200072-330 


200072-470 
200072-540 
200072- 680 
200072-750 
200072- 430 
200122-750 
200073-820 
200073-220 
200073- 680 
200073-100 


200073-110 


200073-150 
200073-180 


200073-200 


aad 


QTY 


ea? 


4 


1 


14 


24 


ee eee eae ee eee teeter ter eee 


DESCRIPTION 1 
DESCRIPTION 2 


Sees eee ee ee hat heat e ere ene 


RES-FC 220 QHN 1/4W 5% 
RES-F 11,00K 1/40 52 


RES-FC 330 OHM 1/4¥ 52 


RES-FC 470 OWN 1/4W 5% 
RES-FC 540 OHM 1/4W 5% 
RES-FC 680 OHN 1/4u St 
RES-FC 750 OHM 1/4W 5% 
RES-FC 430 OWM 1/4W 52 
RES-WW,750 OHNS,3.75W,5% 
RES-FC 8.20K 1/4W 52 

RES FC 2.20K 1/4W 5% 
RES-FC 6.80 1/4W 5% 
RES-FC 1,00K 1/4 5% 


RES-FC 1.10K 1/4W 5% 


RES-FC 1.50K 1/4W 5% 


RES-FC 1,80K 1/4 3% 


RES-FC 2K 1/4W 5% 


CEE HHA TARE HEHE REDE ER OEE 


MEG-NANE 
HFG-PART# 


eee ee ee eee eet ee hee teeta 


NOT ON FILE 
RCRO7G2210R 
NOT ON FILE 
RCRO7GI13N8 
NOT ON FILE 
KCRO7G331IM 


NOT ON FILE 
RCRO7G4713M 
NOT ON FILE 
RCRO7G541J3h 
NOT ON FILE 
RCRO7GS81N 
NOT ON FILE 
RCRO7G75idh 
NOT ON FILE 
RCRO7G431 UR 
DALE ELEC. INC. 
CW-28 .1-9K 
NOT ON FILE 
KCRO7G8220M 
NOT ON FILE 
RCRO7G222IM 
NOT ON FILE 
RCRO7G482J4 
NOT ON FILE 
RCRO7G1LO2I4 
NOT ON FILE 
RCRO7G112J4 


NOT ON FILE ¥ 
RCRO7G152UN 
NOT ON FILE 
RCRO7G1 820M 
NOT ON FILE 
RCRO7G202JN 


12-07-82 12-08-82) 


313 LINES 
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teove rete tee ee ete tenant 


REF-DES 


eeoeeeee 


ST-DATE 


ere nga 


END-DATE 


eee eevee eee ee eee eae ese eeeee ens eeeteeead 


R8,170-173,355 


R77 


R21 »22 26,27, 71,72, 
78,87 123,124,130, 
140,353,354 

Rb,7 

R2Q-36,79-86 131-134, 
134-139 

R351,352 

R357 358 

R347 ,348 

R379 

R470 

R385 

R3B0 462 

R1, 270,384,391 ,402, 


406,424, 484,485 
k28 ,88,141 


R1LVS-199 342,343,397 
R211 


R2 292,328,334 399, 
427 ,436 
big 


FARTS LIST 155072-001 PWE ASSY-CONTROL/SERVO REV WN ECO# 14667 


QTY GIVEN IS NUNBER OF FARTS OR LENGTH OF MATERIAL IN FEET 


tee eee es ered ree He eee eee esses sees ee set eegs Pee eeee ee ee eee eee eee eet 


ITEN CIPHER = aTY DESCRIPTION 1 MFG-NANE 
FART 4 DESCRIPTION 2 MFG-PARTS 

eae eee ota aese eee -#@t eet doe ee ete ete ee tee e ett eter eee etter er ttrteeretreteee 
186 200073-240 5 RES FC 2.40K 1/4W 5% NOT ON FILE 
RCRO7G242JN 
187 200073-300 2 RES-FC 3.00K 1/4 5% NOT ON FILE 
| RCRO7G302JK 
188 200073-270 1 RES-FC 2.70K 1/4W 5% NOT ON FILE 
RCRO7G272JM 

189 

190 200073-430 4 RES-FC 4.30K 1/4W 5% NOT ON FILE 
| RORO7G432JM 
191 200073-470 21 RES-FC 4.70K 1/4W 52% NOT ON FILE 
| RCRO7G472JM 
192 200073-510 3 RES-FC 5,10K 1/40 5% °, NOT ON FILE 
RCRO7G512JM 
193 200073-750 & ~=RES FC 7.50K 1/44 5% NOT .ON FILE 
RCRO7G752IN 
194 200074-390 1 RES-FC 39,00K 1/4W 5% NOT ON FILE 
RCRO7G373JM 
195 200074-100 28 RES-FC 10.00K 1/4W 52% ‘NOT ON FILE 
RCRO7G103IN 
196 200074-120 5 RES-FC 12.00K 1/4W 5% NOT ON FILE 
RCRO7G129M 
197 200074-150 14 RES-FC 15.00K 1/4W 52 HOT ON FILE 
RCRO7G1530K 
178 200074-180 7 RES-FC 18.00K 1/4W 52 NOT ON FILE 
RCRO7G183JM 


. 
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313 LINES 
eetetbeeete ete etree eeeee @#eete eed #eeteertis 
REF-DES ST-DATE END-DATE 
eee eee ee easee aes eee ee ee ete ee eae eter arertre 
R271 ,272,338,428,429 
R354 
R377 


R291 5,293,327 ,429 992, 
335 

RF ,18,20,25 )73-75; 
125-127 178,192,193, 
240,256,278 5339 4378, 
398,433,438 

R301 ,304,441 


RA7 519 569,70,121,122 
R434 


R11,16,181,233,262, 

25,247 249,298,300, 
302,357 ,360,342,365, 
364,369 374,375 374, 
330,392 407,331,437, 
425,903,289 

R129 232,344,349, 354 


176,200,201 ,206,207, 
218,273,275 ,295, 280, 
413-415,432 
R471,473,474,475,477, 
478,479 


PARTS LIST 


135072-001 


PWB ASSY-CONTROL/SERVU 


REV RN ECO# 14447 


QTY GIVEN 1S NUMBER OF PARTS OR LENGTH OF WATERIAL IN FEET. 


eee 


ITEM™ 


@ede 


197 


200 


201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
étl 
212 
213 


214 


eee ee eetes 


CIPHER 
PART 8 


eterna 


20007 4-200 


200074-220 


200074-270 
200074-330 
200074-540 
200074-430 
20007 4-470 
200074-510 
200074-680 
200074-750 
200015-121 
200075-100 
200074- 150 
2000757150 
200075-200 


200075-220 


fe 


QTY 


ete” 


30 


12 


te ote eet eee eee ete seer eeee 


DESCRIFTION 1 
DESCRIPTION 2 


OPP EERE ERR EH RET AE 


RES-FC 20,00K 1/40 5% 


RES-FC 22.00K 1/40 52 


RES-FC 27,00K 1/4W 52 
RES-FC 33.00K 1/4W 5% 
RES-FC 56.00K 1/4¥ 52 
RES-FC 43,00K 1/4W 5% 
RES-FC 47,00K 1/4 5% 
RES FC 51,00K 1/4W 5% 
RES-FC 48,00K 1/4W 52 
RES-FC 75,0K 1/40 5% 
RES-FF,121K,1/8W,1% 
MIL-R-10509 STYLE 
RES-FC 100,00K 1/4W 52% 
RES-FC 1,50MEG 1/4W 52 
RES-FC 150,00K 1/4W 5% 
RES-FC 200,00K 1/4W 5% 


RES FC 220,00K 1/48 52 


tee ee eset te ee see eereeseeeea 


MFG-NAME 
HFG-PART# 


eee treet ese teste eer eseees 


NOT ON FILE 
RCRO7G203IN 


NOT ON FILE 
RCRO7G223JM 


NOT ON FILE 


RCRO7G273I0 
HOT ON FILE 
RCRO7E333UM 
HOT ON FILE 
RORO7C563Uhi 


NOT ON FILE 


RCRO764330M 
NOT ON FILE 
RCRO7G473I8 
NOT ON FILE 
RCRO7G513I8 
NOT OW FILE 
RCRO7C483IN 
NOT ON FILE 
RCRO7G753IM 
R-OWM 
RNS5D1213F 
NOT ON FILE 
RCRO7G104IM 
HOT ON FILE 
RCRO7GU55IM 
NOT ON FILE 
RCRO7G154IN 
NOT ON FILE 


RCRO7G204IN 


NOT ON FILE 
RCRO7G224Jm 


Peete eee eee ave terseetove 
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basebare reste tet ereres 


REF-DES 


ee bee vet 


ST-DATE 


he deeee 


END-DATE 


eet eeeee eete eset 


R47 ,68,119,120,202, 
204,208,209 ,212,213, © 
246,247 243,455,454, 
445 447 446,453,452, 
457 ,442,440,451,450, 
454,449 ,448,444,444 
R245 252,253,255 ,254, 
258,264 268,283,285, 
286,344 

R274, 284,463,445 449 


R2AB 309,311,319 ,322, 
393,476,472 


R487 ,440 


R254, 257 

R5 510,231,279 
R287 , 481 

R58 ,110,314 

R57 109,310,317 ,320, 
321,390 

R228 

R177 313,318,340 ,343; 
372 

R430 ,431 

R312 

373 


R235 296,297 299,405, 
315,314 
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FWB ASSY-CONTROL/SERVO 


REV N ECO 14447 


QTY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET 


etree 


ITER 


eteet 


ttetrearees 


CIPHER 
PART # 


Peeeeeeeee 


200015-174 


200075-270 


200075-330 

200075-470 

200075-396 
200075-680 
200075-750 
200014-715 
200076-220 
200013-195 
200074-470 
200077-200 
200073-390 
200013-301 
200013-681 
200013-806 
200014-909 


200013-221 


1 


2 


i 


3 


1 


Pe 2 2 Or 2? 


DESCRIPTION 1 
DESCRIPTION 2 


teehee ee ste e eee teererareee 


RES-FF,174K,1/8W,1% 
MIL-R-10509 STYLE 
RES-FC 270.00K 1/4W 52 
RES-FC 330.00K 1/4 52 
RES-FC 470.00K 14W 5% 
RS-FC 390.00K 1/4 5% 


RES-FC 680,00K 1/4W 5% 


RES-FC 750,00K 1/40 5% 


RES-FF,71,5K,1/8W,12 
HIL-R-10509 STYLE 
RES-FC 2,20MEG 1/4W 5% 


RES-FF,1.94K,1/8W,1% 
MIL-R-10509 STYLE 
RES-FC 4,70MEG 1/4 5% 


RES-FC,20N,1/40,52 
RES-FC 3.90K 1/40 5% 


RES-FF,3-01K,1/8W,1% 
NIL-R-10507 STYLE 
RES-FF,4,81K,1/8W,1% 
MIL-K-10509 STYLE 
RES-FF,8+06K,1/BW,1% 
NIL-R-10509 STYLE 
RES-FF,90.9K,1/8W,1% 


MIL-R-10507 STYLE m 


RES-FF,2.21K,1/8W,1% 
HIL-R-1050% STYLE 


ENVIRO EEDELTOU TR ae eend 
AFG-NANE 
NFG-PART# 


Cee EHEC REE REESE 


R-QHA 
KNS5D1743F 


NOT ON FILE 


RCRO7G274JM 
NOT ON FILE 
RCRO7G334JM 
NOT ON FILE 
RCRO7G474J8 
NOT ON FILE 
RCRO763940M 
HOT ON FILE 
RCKO7G684I4 
NOT ON FILE 
RCRO76754JM 
K- OHH 
RNSSD7152F 
HOT ON FILE 
RCRO7G225J4 
R-QHM 
RNSSDI941F 
NOT ON FILE 
RCRO7G475JM 
NOT ON FILE 


. RCRO7G204J4 


NOT ON FILE 
KCRO76392UM 
R- OHM 

RNS5D3011F 


‘R-OHN 


RNOSDSB11F 
R-QHH 

RNSSDAO41F 
R-OHA 

RNSSD9OPV2F 
R-OHM : 
RNSSD2211F° 


‘ 


12-07-42 
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313 LINES 


bee betes ee eeteereeeeeen 


REF-DES 


teevateeve 


ST-DATE 


Stet h tet ester ere reoeve tt#teeee ae 


R214 
R4i1,412 


R251 ,480 


R281,282,323,3924 


R277 
R341 

R56,108 

R215 

R205 259,203 

R422 
R23,128,182,183,76 


R308 ,325 


- R45B 446 


R387 
R371 
R348 
R386 


R240,241- 


teeters 


END-DATE 


tease teare 
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QTY GIVEN IS NUMBER OF PARTS GR LENGTH OF MATERIAL IN FEET 


eevee 


ITER 


eete 


247 


248 


ee ptegeean 


CIPHER 
FART & 


pee et etere 


200013-249 
200013-497 


200014-100 


200014-127 
200014-200 
200014-301 
700014-534 
200015-100 
200015-150 
200014-309 
200082-390 
200080-270 


200080-330 


200081-100 


200082-540 


200084-100 


aot 


Qty 


ral 


24 


14 


eee eee ee eee etree ree eet eeane 


DESCRIPTION 1 
DESCRIPTION 2 


Pere ee hehehe ed sree et reece 


RES-FF,2.497K ,1/8W,1% 
MIL-R-10509 STYLE 
RES-FF ,4.99K)1/OW,1% 
MIL-R-10509 STYLE 
RES-FF,10,0K)1/8W,1% 
HIL-R-10509 STYLE 


RES-FF,1267K)1/8W, 1% 
MIL-R-10509 STYLE 
RES-FF,20.0K,1/8W,1% 
HIL-k-1050% STYLE 
RES-FF)30.1K,1/8W,1% 
MIL-R-10509 STYLE 
RES-FF,53+6K,1/8W, 1% 
HIL-R-1050% STYLE 
RES-FP, 100K ,1/8 ,12 
HIL-R-10507 STYLE 
RES-FF, 150K ,1/8W,12 
HIL-R-10509 STYLE 
RES-FF,30.9K,1/8W,1% 
MIL-R-1050% STYLE 


RES-FC,390 OHM, 1/20 ,5% 


RES-FC,3+30HMS 1/20 ,5% 
RES-FC,10 OHMS,1/2W,5% 


RES-FC 560 QHM 1/20 52 


RES-FC 10,00K 1/2W 5% 


ereae de ete ee ee eee sete eee ese 


MFG-NAHE 
MFG-PARTS 


Pee RE EFE HHH HEHEHE EH EE ES 


k-OHR 


RNSSD2471F 
k-OHM 
RNSSDAI91F 
R-OHM 
RN55D1002F 


k-ONK 
RN5S5D127 2F 
R-OHN 
RNS5D2002F 
R-QHM 
RN5S503012F . 
R-OHM 
KN55D5342F 
R-QHM 
RNSSDLOO3F 
R-OHA 
RN5S5D1503F 
R-OHR 
KN55D3072F 
NOT ON FILE 
RCR2063715M 
NOT ON FILE 
RCR20G2R7 JM 
NOT ON FILE 


RCR20G3R3IM 


NOT ON FILE 
RCR20G1000M 


NOT ON FILE 
RCR20G541 5M 
NOT ON FILE 
RCRZ0GLO3JM 
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313 LINES 
REF-DES ST-DATE END-DATE 
Pepe eH EER EEE HES ope t tees @eepereted 
R237 238,234 
R337 
R14,15,41-54,113-114, 
179 184,185,219 ,220, 
222,336,388 ,270,180, 
221 
R248 
R217 5229 
R186 ,187,228,420, 421 


Riz, 13,59, 60,213,112 
R45, 66,117,114 

R307 ,435 

R230 

R382 383 

R344,345 

RA1-43)45 46,49, 50, 

5293-9597 , 98,101, 

102,104,146-148,150, 
151,154,157 ,155 

R44, 47 48,51 596,99; 

100,103,149 ,152,153, 
156,487,488 
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ITEM CIPHER arty DESCRIPTION 1 MFG-NAME REF-DES ST-DATE  END-DATE 
PART & DESCRIFTION 2 MFG-FART# 
Paes | eee teneee ae? 2 2 2 2 2S 2 2 Fee he eee eee eeeeeeeeereeas ttre eeeer ere teeoeeaant beeteree tetteteree 
249 = =200128-100 7 RES-WW,.100HM,3.75W,52% DALE ELEC, IWC, R34 ,55 106,107,159, 
Cu-25 +1-9K 160,405 
250 200014-804 4 RES-FF,A0.4K,1/8W,1% R-OHM R214 5,224,225 ,227 
MIL-R-10509 STYLE RNS3D8062F 
251 200014-332 4 RES-PF,33.2K,1/8W,12% R- OHA R174,175,223,234 
MIL-R-10509 STYLE RN5S5D3322F 
232 205255-500 1 RESISTOR NETWORK-220/330 BECKMAN INSTRUMENTS,INC, 043 
898-5-R220/330 
253 205253 3 RESISTOR NETWORK-5460 OHM BECKMAN INSTRUMENTS, INC. U9,16,23 
AY9-1-R540 © , 
254 200015-301 1 RES-FF,301K,1/8W,1% R-OHA R306 
MIL-R-10509 STYLE RN55D3013F 
255 
236 211015-001 1 SWITCH-DIP,4P0S ,SEALED ANP INC. Si 
3-4356468-4 
257) 211011-016 1 SOCKET,16 FIN LOW PROFILE AuGAT XU43 
216-AG39D 
258 200080-100 1 RES-FC,1,0 OHMNS,1/2,5% ANY ACCEPTABLE SOURCE R486 
RCR20G1ROUM 
259 211011-024 1 SOCKET,24 PIN LOW PROFILE AUGAT XU56 
224-AG39D 
240 211011-028 1 SOCKET,28 PIN LOW PROFILE AUucat XU72 
226-AG39D 
261 211011-040 1 SOCKET,40 PIN LOW PROFILE AUGAT XUB4 
240-AG39D 
262 
263 2040927-014 24 TRANS-CORE DRVRS NF TEXAS INSTRUMENTS Q1-8,13-20,25-32 
‘2N4014 
254 7994603-100 4 TRANSISTOR-NPN,SILICON, CIFHER DATA PROD Q37,40,42,43 
SELECTED = ww wen eee nnn eee 
245 204017-950 1 TRANSISTOR ,NPN-GENERAL MOTOROLA SEMI, 058 
PURFOSE NPS2222 
266 204012 2 TRANSISTOR,PNP SILICON TEXAS INSTRUMENTS 050,41 
2N3702 , 
267 «204013 6 TRANSISTOR, NEN SILICON TEXAS INSTRUMENTS 


2N3704 


037 ,38,41,49,59 40 
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204027-034 
204027 -037 
204028-500 


1979450-201 


209970-074 


213271-407 
219271-407 
213271-607 
213271-408 
213271-416 
213274-132 
207102-051 
210148 

207104-021 
207403-011 
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FWE ASSY-CONTROL/SERVO 


REV N ECO 14447 


PARTS OR LENGTH OF MATERIAL IN FEET 


Peete eee eet ear eee eee sees 


DESCRIPTION 1 
DESCRIFTION 2 


rae ee 


TRANSISTOR, NPN SILICON 
TRANSISTOR P-N-P SILICON 
TRANSISTOR N-P-N SILICON - 


TRANSISTOR-NFN SILICON 


Cease ae bae ee aae ees eeeoets 


HFG-NANE 
MFG-PART# 


eoee ee eee eee eeeeheereteee 


NATIONAL SEMICONDUCTORS 
2N4013 

MOTOROLA SEMI. 

2N6034 

MOTOROLA SEMI. 

2N6037 

MOTOROLA SERI. 


 2N6338 


TRANSISTORS -MATCHED 


ADHESIVE ,NUT LOCK 


SCREW-PAN HD ,FHIL, 
4-40 X 7/16,CAD,BLK,ZINC 
SCREW-PAN HD PHIL, 
4-40 X 9/16, CAD, BLK yZINC 
SCREW-PAN HD FHIL, 
6-32) X 7/16,CAD, BLK ,ZINC 


’ SCREW-PAN HD PHIL 


6-32 X 1/2,CAD,BLK,ZINC 
SCREW-PAN HD FHIL, 

6-32 X 1,CAD,BLK, ZINC 
SCREW-PAN HD FHIL 

CAD OR ZINC 10-32X2 

NUT HEX-LG FAT 

10-32 

LUG SOLDER #4 


WASHER, FLAT,#10 
WASHER SPLIT LOCK #4 


NUT HEX RADIO PAT. #4 
4-40 


CIPHER DATA PROD = ~ 


LOCTITE 
242 


ACCEPTABLE 


SOURCE - 
ACCEPTABLE SOURCE 
ACCEPTABLE SOURCE 
ACCEPTABLE SOURCE 
ACCEPTABLE SOURCE 
ACCEPTABLE SOURCE 


ACCEPTABLE SOURCE 


‘NUT #10 CAD. 


SMITH HERNAN H. 
1416-4 
ANY ACCEPTABLE SOURCE 


WASHER #10 CAD. ; 


ANY ACCEPTABLE SOURCE | 
WASHER #4 CAD, 
ANY ACCEPTABLE SOURCE 


NUT #4 CAD. 


12-07-62 (PRIHTED: 12-08-82) 

313 LINES 
eee peg STARE RADDA 
854,55 
045 ,48,52,53 
044,47,51 


097-12,21-24,33-34 


056 ,57 
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QTY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET 
#hee Pe eaeveneaa tee PEPPER eee eee heer ee rens ee 2) ee ry tet eevras eee canna 
ITEM CIPHER ary DESCRIPTION 1 MFG-NANE a REF-DES ST-DATE  END-DATE 
PART # DESCRIFTION 2 MFG-PART# 
288 207408-021 7 WASHER ,FLAT,SMALL OD #4 ANY ACCEPTABLE SOURCE 
287 207602-011 35 WASHER,SPLIT LOCK 46 ANY ACCEPTABLE SOURCE 
WASHER #4 CAD, 
290 207604-081 35 NUT-HEX RADIO PATTERN ANY ACCEPTABLE SOURCE 
4-32 NUT #4 CAD, 
271 207608-021 38 WASHER, PLAT, SMALL OD #4 ANY ACCEPTABLE SOURCE 
WASHER #4 CAD. ° 
£92 210875-401 14 INSULATOR-THERMALLY BERQUIST 05-01-83 L307 
CONDUCTIVE (TO-3) | 7403-09FR-05 
293° 210613-050 3 THSULATOR-MYLAR THERMALLOY CO 
: . 43-77-2 
274 213700-609 33 “WASHER-PLAT,NYLON,SH PAT  SEASTROM : 
3410-44-62 3410-46-42 
295 
27h 
297 208430-907 17 WIRE-SOL 30ANG KYNAR 7" SONIC WIRE SALES 
KN-30-130-6-7" 
298 210408-016 45 TUBING-HEAT SHRINK, ICO RALLY 
1/4,BLK HIX-1/4 UL 
2979 208500-298 .8 WIRE BUS TND COPPER 22ANG ALPHA WIRE CORF. 
- 298 
300 207100-552 .8 TUBING TFL 22 CA ALPHA WIRE CORP. 
TFT-200/22-NAT 
301 213274-128 1 SCKEW-PAN HD PHIL ANY ACCEPTABLE SOURCE 
10-32 X 1-3/4 
302 210240-003 1 WASHER-LOCK,DISHED TYPE, | SHAKEPROOF 
# 4 ~ «4706-06-01 / 
303 
304 211000-325 4 SOCKET-TERMINAL AUGAT XR424 ,423 
; LSG-2DG8-1 
305 355072-300 REF SCHEM-PWH,CONTROL-SERVO CIPHER DATA PROD 
306 lL ELLELLLLLLLLETT LITT LETT TTT TTT Trey Tete TTT eee TT TT Tee 
307 210413 14 INSULATOR ,AYLAR-TO3 THERMALLOY CO Le2Y2 04-30-43 
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meet the purpose for which it was delivered. It is 
understood that no right is conveyed te reproduce or 
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NOTES: 
LY APPLY SCREWLOC LOCTITE, ITEM 79 AT INSTALLATION. 


Jv REMOVE NUT & SHIM; ITEMS 8 & 18 OF ASSY 154002-101 
AND SCREW ROLLER GUIDE TO TOP PLATE. 


3 BUST DOOR REMOVED FOR CLARITY. 


4 ITEMS NOT SHOWN: ITEM 11 ~ RACK MTG HDWR PKG, ITEM 
209 - SHIPPING FRAME & ITEMS 47, 68, 69 - QTY 4 EA 
SHIPPING HARDWARE. 


CLEARANCE BETWEEN SENSOR & TAPE - .150 + 020. 


CENTER PUMP BETWEEN REEL MOTORS. PRESS FUMP ASSY DOWN TO 
COMPRESS GASKET APPROXIMATELY 50% TO ELIMINATE AIR LEAKS. 


504 MAX DIM. FROM FLOOR TO TOP OF RAILS AFTER ASSY. 


APPLY .03 DIA BEAD (APPROX) OF RTV (ITEM 81) TO 
CORNERS INDICATED. 


LOCATE & FASTEN TY-RAPS - 1 EVERY 4 INCHES AS REQD. 
HOOK UP BLU & WHT WIRE FROM J27 PART OF 155005-001, 


PRESS IN DIRECTION OF ARROW FAR &S POSSIBLE, THEN 
TIGHTEN SCREW(S). 


CLEAN MATING SURFACES OF GASKET-& TOP PLATE WITH 

| INHIBISOL. WHEN THROUGHLY CLEAN, APPLY CONTACT 
CEMENT (ITEM 80) TO BOTH SURFACES. (TOP PLATE & 
GASKET). ALLOW CURLING TIME. THEN INSTALL GASKET 
TO TOP PLATE. 


APPLY RTV BETWEEN COVER & TOP PLATE TO EFFECT 
AN AIR-TIGHT SEAL. 


SEE SCHEMATIC DIAGRAM 354000-995 FOR POWER 
DISTRIBUTION. 


GLUE ITEM 127 USING LOCTITE ITEM 79 AT INSTALLATION. 
LOCTITE MUST NOT SMEAR OUT FROM EDGES. 


= ar 4 


REMOVE RETAINING NUT & SHIM BEFORE ASSY, REF DWG 
154058-101. 


APPLY SCREWLOCK, ITEM 94 AT INSTALLATION. SET SCREW IS TO BE BOTTOMED OUT IN 
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